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PUBLIC NOTICES 


PUBLIC NOTICES 





TO HEATING CONTRACTORS. 


pan, ‘The Commissioners of His 


Majesty's Works, &¢c., are prepared 

4 receive TENDERS before 11 a.m. on 

ureday, Sist August, 1922. for the 

INSTALLATION of HEATING APPARATUS at the 
New Sorting Office, Ipswich. 

Drawings, specificatior, conditions and form of con- 
bills of quantities and forms of Tender may be 
obtained from the CONTRACTS BRANCH, H.M. 
OFFICE of WORKS, King Charles-street, London, 
s.W. 1, on payment of One Guinea. (Cheques pay able 

Secretary. H.M. Office of Works.) The sums so 
paid will be returned to those persons who send in 


Tenders in conformity with the conditions. 9075 
The High Commissioner 
India is prepeses to receive TEN- 
DERS ’ for the SUPPLY 
(1) WHEBLS and AXLES for ee RIDING 
TROLLE 





Ys. 
(2) STEEL SHER CORRUGATED, and 
E_ CAPP ING, GALVANISED. 
(3) TURSS, TOAS. BLACK, and Pads WATER 
ALVANISED, and FITTIN 


Forms of Tender may be obtained vy ‘the Director- 
India Store Department, Branch No. 15, 

Bel vedere-road, beth, 5.E.1, and Tenders are to 
be delivered at that office = later than Two o'clock 
p.m. on Friday, the 8th September. 1922. 


AN, 
Director-General. _ 





India Office, 
Whiteball, 58.W. 1. 


By Order of the Secretary 


9001 
faa By of State for India in Council. 
} ae adenag 4 for service on Indian State 
Railways (North-Western Railway 
“ ONE ASSISTANT BRIDGE ENGINEER, 
who will be required to work in the YT Bridge 
Office or on Reconstruction of Bridges in the field. 
Candidates must pore ~ a good general and tech- 
nical education and must possess the Associate Mem- 
bership of the lnstitution of Civil Engineers or bold an 
erempting degree. y must have proved qualifica- 
tions as Structural Engineers and be able to design 
large girders in all details. Preference will be given 
to applicante who have had experience of making 
investigations as regards strength and defects on old 
bridges, and especially in matters relating to secondary 





instance, first-class free passage to India and home 
again on satisfactory termination of service at the end 
of the first three years 

SaLARY.—On appointment (including technical pay 
and overseas pay): Age 525; 26, Rs. 575; 
27. Re. 625; 28 ‘and 29, "Rs. 675 : Rs. 725; 
rising by annual — ae according to scale in 
foree for approved service. 

The selected candidate will be required to pass the 
Medical 1 Board, India Office, before appointment. 

Application may be made by letter only, and candi- 
dates must give full particulars of their general and 

tech nical! ee my | and of their practical training in 

the construction of girder work and erection of spans 
in the field. This information should be in chrono- 
logical order, with dates. Age should be stated and 
details of war service (if any) Ss of appli. 
caticn, ee COPIES eg testimonials, should 
be to Messrs. ENDEL, PALMER and 
TRITTON, 12-14, wa. street, Westminster, 
London, 8.W. 1, not later than 25th August, —_, 





(jivil E Engineers (Five) for 
Railway Construction REQUIRED by 
the GOV ERNMENT of NIGERIA for two 
tours, of 12 to 18 months’ service, with 
possible extension. “Balary £480, rising to £720 a year 
by annual increme of £30. Free quarters or an 
| in aon, ‘Dutat allowance of £60 payabie on 
appeintaes passages. Liberal leave in 
Ennion fall Ny Candidates, preferably sina. 
aged 25-40, must be fully qualified civil engineers wi 
— experience on Railway Con- 
be good “instrument men” and 
bave specialised { im (A) the laying of track, or (B) in the 
sinking of caissons and in concrete work generally as 
wtusty as oats beeing, at a beet 
pply —— ng, sta age an rie 
details 0 be moe, to t Le CROWN AGENTS FOR 
THE COLONES 4. Millbank. London, 8. w,}. 
4 
INSTRUCTORS as under 


quoting M/Nigeria 11,571. 
fi PETENT 
are REQUIRED in Government Factories 
in London and Wimbledon, for Classes of 
Disabled Ex-Service Men. Applicants must be expe- 
rienced in all modern methods of workshop practice 
Universal Milling (1), Gear Cutting and Milling (1), 
General Fitting (1), Engine Lathe Turning and Screw- 
cutting (1), Turning (capstan and turret lathes) (1), 
Turning, Planing, Shaping, Siotting (1), General 
Fitting and Turning (3) (for Wimbledon). 
Application forms should be submitted not later 
b instant, and may be obtained from the 
NAL D R of TRAINING, Montagu 
House, Whitehall, alll 





ngineering.— Fully Com- 


PATENTS AND DESIGNS ACTS, 1907 AND 1919. 


Notice is Hereby Given that 


and DUDLEY as 








FORMAN, both of Industry Works, Sunbridge. 
Bradford, SEEK LEAVE to AMEND the SPECIFI. 
CaTI LETTERS PATENT No. 119,520, and 
Stanted to Ei Franklin burn for “* im- 
provements im and relating to Electric Welding 
Apparatus 

Particulars 2 were set 
forth in the Suastrated” Oficial a | (Patents) 


issued on the 10th August, 1922. 

Any person or persons may give notice of opposition 
to the amendment by leaving Patents Form No. 19 at 
the Patent Office, 25, Southampton-buildings, London, 
W.C., within one calendar month from the date of the 





‘Jour: 
W. TEMPLE FRANKS, 
__ 9098 Comptroller-General. 
[Juiversity of Birmingham. 
DEPARTMENT OF METALLURGY. 
Puoresson : THOMAS TURNER, M.Sc., A.R.S.M., 
RERS 


AND Demonstrators: T. G. BAMZORD. 
.Se.; = xo HARRIS, B.8c.; H. 
TURNER, 


to Course a ‘Study covers three years, and leads 
the Degree of B.Sc. in Metallurgy. There are 
Separate Courses fér Metallurgists and Metallurgical 
8 iste. Sbedal attention is devoted to Iron and 
eel, Copper, Brass, and Local Industries, and to 
Dreparation tor Colonia] and posstan Posts, 





Che Engineer 


—_——@——— 


PRINCIPAL CONTENTS OF THIS 





A British Beet Sugar Factory. 
The Stability of the Sailing Warship—No. IV. 


Short Histories of Famous Firms 


No. XIV.—The Yorkshire Engine Co., Ltd. 
New Regulations for r Whitworth Scholarships. 





Fleet Reductions and Ciliiparetive Strength 
Improvements is Woeser Tube Boilers. 

College and W orkshop. 

Travelling Jib Cranes for Morocco. 


American Methods of Making Malleable 
Iron Castings. 


Some Trade Problems. 


ISSUE. 














PUBLIC NOTICES 


PUBLIC NOTICES 





The University of Sheffield. 


SE SSION _1922- 23. 


Vice-Chancellor : >. HENRY HADOW, C 
DEPARTMENTS of MECHANICAL, ELEC 
TRICAL and CIVIL ENGINEERING, 
METALLURGY, MINING, FUEL TECH- 
NOLOGY and GLASS TECHNOLOGY 


PROFESSORS. 
Mechanical Engineering.. W. RIPPER, C.H., D.Eng., 
D.Se., M. Inst. CE. 
Metallurgy ............. pees. D.8c., 
Pb.D., F.1C. 
Civil Engineering ....... J. HUSBAND. F F.B.C.8e.1., 
ere M. Inst. 
Mining ....... . HAY, B.Se., Assoc. M. 
Inst. CE. 
Fuel Technology c™ D.Se., 
Glass Technology . 8. TURNER, 
o. B.E., D.Sc.. F. Inst. P 
Chemistry ....... a vE. ’ 
FRS., FLO 
Physics Rk. MID? LNER. D.8e., 
F.R.S., F. P. 
GE \6.d0 Ui vwckice edo w. G. ‘PEARNSIDES 
M A. 
Electrical Engineering .. E. H. CRAPPER, M.Eng., 
M.LE.E. (Lecturer). 
Mathematios ........... Cc. A. STEWART, M.A 
(Lecturer). 


The Courses in the DEPARTMENT of ENGINEER- 
ING extend over three or four years prepare 
students to become Mechanical, Electrical, Civil, or 
Mins Engineers, or specialists in Fuel Technology. 
r Glass nology 

°F The Courses in the Gessner of METAL 
LURGY cover s period of three or four years and p 
pare “yy for .——- of responsibility either a) 
in Iron and Stee '~_—— or (2) in the Non 
ferrous it wee Indus 

e LECTUR SOURSES. =~“ all the Departments 

are RB --~ , by Practical Training in Laboratories 
and Workshops, which are fully equipped for the pur- 
pose — peo ean scientific teachinz, investigation, and 
researc! 


Part-time Courses arranged for students who 
— Le take special Mpertions of any of the regular 


“h In Mining Engineering, and in certain of the Courses 
in Mechanical one Electrical | Engineering, and ip 
Glass ] are made to enabie 
p= who ‘come . to the University from works or 
collieries, to take six months’ courses of study at the 
University and - months’ practice at the works or 
colliery each year for a period of four years 

The LECTURE COURSES commence OCTOBER 
a, 088 


TECHNICAL LABORATORY COURSES com- 

mence SEPTEMBER 26th, 1922. 

For further details of the Courses and for particulars 

of the ateships, . ——~3 and Certifi- 

cates awarded on ~~ jon, applica- 

a & should be made 
7 


Lender 








to 


Ww. M. M. GIBBONS, Registrar. Registrar. 


n County nty Council. 
UIRED in September next at the Schoo! 
oa B uilding. Ferndale-road, Brixton, a VISITING 
TEACHER of HEATING and VENTILATING for one 
evening a week. Fee 20s., an attendance of about three 
hours. Technical experience essential, teaching expe- 
rience an advantage. Preference given to candidates 
who have served or attempted to serve with H.M. 
Forees.—Apply, Education Officer (T.14), the County 
Hall, Westminster Bridge, 8.E. 1 (stamped addressed 
foolecap envelope necessary), for form of particulars, 

returned on 28th August, 1922. Canvassing 
disqualifies, 








Por particulars apply to the REGISTRAR, 8957 


-B.E., 


PRINCcIPAL— 


Complete Doplom 


FEROUS, OIL) 


ot 
| — > by the Ins 


Examinations of oy 
Great Britain 
Examinations). 


Cour 


in 
BUILDING 


Heriot Trust Offices, 
Augus 


Her ot - Watt 
EDINBURGH. 


A. P. LAURIE, M.A., D.Sc. 


and Drugs. Metallurgy 


Classes open on 10th Cuocber, 
Entrance Examination 6th Sept 


College 


ENGINEERING 


a Courses i 
NEERING, ELECTRICAL ENGINEERING, 
MINING ‘ENGINEERING 


n MECHANICAL ENGI- 
and 


(COAL, METALLI 


Cc HEMISTRY. 
Courses for so or Associateship of Col 


in 

ral Chemistry. ‘oods 
and Assaying, and Bio 

‘ermentation Industries. The 


Chemistry of 


try also qualify for the B.Sc. 


the College in Chemistry is 
titute of Chemistry as exempt- 


ng from Examinations for ~ Associatesbip of the 
Institute of Chemistry (A.1.C.) 


PHARMACY. 
Courses for Students preparing for the Professional 


4 = = 


Society of 
* Qualifying and ‘* Major” 


CONSTRUCTION 


for Builders’ Clerks and Surveyors, and in 
PRINTING, 
for those engaged in Printing and the Allied Trades. 








Prospectus on eoutiqeticn to Principal at the 


ollege 
PETER MACN AUGHTON, 
gy eames 


.. Clerk. 
9066 








Corporation 
SUPPLY, DELIVERY 
Power Station. 
TWO WATER. TUBE 
E MISER . 


CO) 
FEED PUMPS. 





Generating Plant,” 


John "Christie, 


This amount wil 


fide 1 Tender is submitted and not withdrawn. 

Sealed Te mark * Te 
must be delivered 
signed not later than Twelve Noon on Monday, the 
18th September, 1922, at the Town Hall, Brighton. 
The Corporation do not bind themselves to accept 
the lowest or any Tender. 


nders, 


Town Hall, Brighton, 





JAMES BIRD, 
13 Clerk of the London County Council, 


aa ne 
on eee to be 


Hlectricity Dep 
Brighton, on payment to him of the 


12th August, 1922, 


(County, Borough of Brighton. 


invite TENDERS for the 
and ERECTION at their 
E BOHEES, § PERHEATER 
CHIMNEYS NS. 

.CCe8S8O) 


Specifications ‘and 227, further information may be 
Mr. 


the Engineer and Manager, 
t. North 


1 be returnable only if a bona 


for Steam 
to the under- 


-.. 


HUGO TALBOT, 
Town Clerk. 


9072 





UNIVERSITY OF LONDON. 
King’s College. 


FACULTY OF ENGINEERING. 


Complete COURSES of STUDY, extending over 
either three or four years, are arranged in 


CIVIL, MECHANICAL AND ELEC. 
TRICAL ENGINEERING. 
for the Mngineering Degrees of the University 
of London and for the Diploma and Certificate 
of the College. 
ears’ course provides, In addition 


mic training, opportunity for prac- 
tical training in “* works.” 


The four 
to the 





HEADS OF DEPARTMENTS. 
Professor G. COOK, D.S8c., A.M. Inst. C.E., A.M.I, 
Mech. E., Mechanical Engineering. 
Professor A. H. JAMESON, M.Sc., M. Inst. C.E., 
Civil Engineering 


Professor E. WILSON, M. Inst. C.E., M.1.E.E. (Dean), 
we i P. WHITE, MA 

essor z. 
Professor G. B. JEFFERY, M.A.. D.Sc. ,} Motnemetion 
Professor pee SMILES. O.BLE. 

».8c., F. 







ALLMAND, M.C., D.Se., j Chemistry. 
0. W. RICHARDSON, D.8c., F.BR.S.. 
. T. GORDON, D.8c., F.R.8.E., Geology. 








Considerable extensi have been made in the Engi- 
neering artment. These include a large —— 
drawing . lecture room and Ilaborato for 

ydrauli 8 hb of Materials in the Gvil end 
Mechanical Departments ; x - 
ing Wireless Telegraphy., in the Electrical Engi- 

it. Large additions have been made 
to the equipment of the |} — m the three 


research. 
College Hostel ond a “laee Athletic 





For full information 
King’s College, Strand 


[University of London, 
University College. 


SESSION 1922-23. 

FACULTY OF ENGINEERING 
Dean: E.G. COKER, M.A..D.8c., F.R.8.. M.Inst.C.E, 
Professor of Civil -y Mechanical Engineering. 

THE SESSION BEGINS ON MONDAY, 
OCTOBER 2nd. 


DEGREE AND DIPLOMA COURSES. 


Students desirous of entering the Faculty of Engi- 
neering with a view to taking a full Degree or Diploma 
Course must bave passed ti Matriculation Kxam- 
ination, or some other examination accepted in 


its 6 
SPECIAL COURSES. 

Students who have already undergone a partial 
training elsewhere, and who have attained a sufficient 
standard, may enter for a course Cocupying less than 
three years, aud may obtein a General Certificate of 
Engineering after not less two consecutive 
sessions’ attendance. 


POST-GRADUATE WORK AND 
RESEARCH 


Graduates in Science or Engineering, or studente 
who have done er work equivalent to a degree. may 
be admitted to pecial “Courses of Study, or to 
prosecute crisioal 

ENTRANCE 8 SCHOLARSHIP. 


ENTRANCE SCHOLARSHIP, 


b spel, to the cnceetess. 








ADMISSION. 


Intending Students should communicate with the 
Provost forthwith, and send a full statement of their 
previous training. 


EXTENSION OF BUILDINGS. 
The new buildings, including the Hawksley 
Hydraulic Laboratory, the Machine Tools Shop .~ 


a new Laboratory =. t cmeeenes Work, will 
ready for use in Octo 





application 


SETON, 
Secretary. 


Full particulars may be obtained on 
to the undersigned. 
WALTER W. 


University College, London 


(Gower-street, W.C. 1) 42 





PUBLIC NOTICES (continued) 
Page 2. 





SITUATIONS OPEN, Page 2. 
SITUATIONS WANTED, Page 2. 
PARTNERSHIPS, Page 2. 
PATENTS, Page 3. 
MACHINERY, &c., WANTED, Page 4 
FOR SALE, Page 4. 
AUCTIONS, Page 92. 
PREMISES TO LET OR WANTED, 
Page 3. 


WORK WANTED, Page 38. 
AGENCIES, Page 3. 
MISCELLANEOUS, Page 3. 





For Advertisement Rates See 
Page 171, Col. 1. 





NUMERICAL INDEX TO ADVER- 





TISEMENTS Page 91. 
























































































Avs. 18, 1922 




















PUBLIC NOTICES 
e 
oe 


APPLIED SCIENCE DEPARTMENTS. 








of Swansea 
University of 


University Coll 


(A Constituent Coll 
WwW 


ENGINEERRNG. 
Prorgsson: FREDERIC BACOR, M.A. (Cantab), 
A.M, Ins t. C.E., 2.5 ~ » E., . 
LECTURER 5 
ISAACS, “Lond,), AmLS, 
LecruRER IN Crvil. ye ™ To be appointed, 
Dewongzpazozn:;: J. SEL LWEN “CASWELL, 
METALLURGY. 
Proressorn: C. A. EDWARDS, D.Sc. (Manchester)- 
Lecrurer: H, 1, COB, M.Sc, (Wales and Birming- 


am) 
7 Rte B. “prin ak he Gets 
The College offers a I advan- 


of 
tages to studénts who ‘ain, e entering upon pro- 
fessional careers in B ng of in ie in Metallurey. It 


is situated in the —, Of 8 7 i 
inctudes a large number of 
y 
metalhureica? Practice. Hine 2 inahutiect via "TER act 
a Sl 








character, ppg presen 

trict, who contribute largely to Sanne 
College, give the staff and ‘stu 

Science oo ever ,* er 
















































the managers, pees a 
cpesate: instal of eh bo Co! in mvs _ 
to works of practic stu 

Coursés study are rea a TD) tor ‘the WBNS: 
Degree of the Waiversity ot in (a) avi Engi 

neering;  (B) Mech 
trical Engineering ; at “lay ‘7 
Diplomas of the Gollege in ta) “civil neering ; 
(B) Mechanical Engineering; (©) Electri Engineer- 
ing; (>) Metallurgy. 

Persons who are not desirous of for degrees 
Vided thes patiot ve 8 S ities of the Colless that 
vid ey satisfy pur or 
they are quali ar y thos 

Entrance Scbo! competi- 
tion in September, T1022, 

Particulars concerning admission to the College and 
of the Entraznée ay be obtained from 


the undersigned 
— EDWIN DREW, 


University College, 





Singleton Park. Swanses. 8826 
ity of Birmin Electrie| 2 
SUPPLY D. oe 
NECWORESHUE™ TION— 


VEE hie te that ‘if 


PULLEYS at the ae 
general cond: 






































APPOINTMENT OF CHIEF oa 
A thoroughly qualified CHIEF MECHANIC is RE- 
QUIRED to Take Charge of the Repairs, &c., of all 
Mechanical Vehicles in the Departments under the 
control of the Borough Surveyor and Waterworks Engi- | | 
neer, comprising steam, petrol and electric vehicles. 
Applications, ‘stating age, —- ccoupation, pre- 


tion, 
ticular duties 
improvement wor 


catio: 
ap 


an 
In addition to ordinary 
will be ~ keep 


orks, and experi 
ape = L ~ pane Works s will 


ignite? fe Buna 


TERMS. —A three years’ agreement in the first 
Tadia home 


.—No acknowledgment of the receipt of appli- 
wit be made, except to those candidates who 
to be suitable for the appointment. 24 





THE ENGINEER 
= ——— 












7 





unerative position 
ei in strict confidence, with 
Box 1 oe - ¥ 
Bu iidit ngs, Same street. “Manchester. Oa 


cal 


ts of Cycle 


= —— —s 
SITUATIONS @PEN (continued) SITUATIONS WANTED (continued) 
fa Sey GERSON | EMR ta 


saat 












ee tae AE 


aNeaD. a class LEADING DRAUGHTSMAN, 
good experience in Steam and Electrical 
Lien c 


rene 




















: final ‘ cintuctor? termination of — 
on Bal jon ser ° E uf First- 
ree ae ea any fa com mash ant ont | WW ASERD it cman Goa 
20 days, in each year w: granted. ¥ experience in ei Turbines ‘tion Gears, 
cde sted ean, wil by satires + | GORGES IGE gP AMT wa Sat ast 
is Applications (by letter only). accompanied by full | Teauired, 9054, The Engineer Office. 4a 
particulars as to . Ww married or single, 

on — and subse- HIEF DRAUGHTSMAN REQUIRED; One Cea 
quent experience, with dates, ehich must be given, to Colliery Work preferred. State age, e 
Gears ity ez wil ba geoived ty Mesars. | WAEREE' gqi'CO™ id, Bastwood Collier. E 

any c., an - Lt Jastw: Collieries, year 
RE rl. PALMER and TRITTON (Consulting E ti 46 a 
cats einer Soe | 

mouth-street, Wes: . 5. no er than , . a . aie 
ta | 38th August sae RAUGHTSMAN REQUIRED for Enginecring 









RE UIRED to 
REQUIRED 1 
A BRIDGE 





Calcutta, 


Spe Improvement Trust. 


MPORARY ASSISTANT coeSiNEse 


iuNGED. REEWORCE eee ox 


span 7) mas North 
saan te must Soak had we ba jen Brlges oF 





128ft. 


Roaeeaem 
y Rs. 1000/- (ene a8 


Sth July, 1938. 





chinery preferred. State 
rience.—Apply ba i A to * 
Barker and 


works, knowledge of Mining and General 
te full particulars of past eee. 
..’ ¢/o Charles 


Sos, L Budge-row, E.C.4. 404 










of 


RAUGHTSMAN REQU et by Large Eucincsins 





~ one and nil 


pores mel 
ENGINEERING EMPLOYERS 


DBSIROUS OF 
OBTAINING THE SERVICES OF 


EXPERIENCED & QUALIFIED 
FOREMEN, 


having expert knowledge and supervisory abilities, 
address 9090, The Engineer Office. 





motor chassis and 
om inci te press work 
P5906 » 



























should 
9090 





JOUNDRY AND PATTERN SHOP MANAGER 
ADVERTISER, age 37. 22 years’ expericnce of 
marine. motor, hydraulic and general en neering, 
modern foundry and cupola practice, estimate: 
weights, ) — patterns, 5 years foundry 
manager, 5 ee 
ENGAGEMENT, 
Addyess, 


any guod feforencen = 
P5899, The Engineer Dittice' 8009 5 








BTAl. 10 RGIST (25), i. DESIRES Res 
nt ITION Bowsarch a lory. 
reas, P591 7 Breiner 


ferrous 3 we yb gel > adit 
INST. C.B., Experienced in Railway Survey pas 
e cone m and con- 
struction. SEE 
Agent. 





also 
Pat as Resident Engineer or 
t.— Address, P5865, The Engineer Office. P5865 » 








concern for extra 















with 


Address, 38, The 


aiets age, training, experience, and salary requi 
peinger r Office, 38 


E e 


Must be neat, quick, accurate, and fully yam. 4 p™czz EATS FIXER (27) DRSTRRS CHANGE (at 
Sear sh p00. ats cupchenet seppnemmente for — —4 he e textile) thora ; -~” wiedge bonus ' 

training, experience, an . . cost ) reaniser — 
fequited —-Addvess. $7, The Enzincer Office. 37a” | Adare mei he Engincer Off “P5010 » 
P 

DT cance, tally "ss REQUIRED a Large Engineering "ve ENGINEERS (24) Tiomint, French Linguist, 
py ON oy the detailing = matric., ex erecting. i 

Parts. Must neat, quick, and acc losomative, | “marine, C. engines, Pozee bones and 


general ance, D.O 
Progkussiv POSITIONS. me * 


eee 









a Bala Boats. Rs. 100/- ‘ome hundred) a2 
an 
nent intment for ~ y subj to “oaths POPE BEOvERnS, 2 N orth East Cos 5 it, 
the 31st 4 ag Ss... bart ree A. x i See Work ; . — 80 to 40. 
Bonipas and in “india i by the Chief Engineer, Calcutta Is, The Masinees O Omen salary required “ae 
Improvement Trust. 5, Clive-stréet. Calcut 78, a 
EMERSON, = == 













City 


of Bradford. 





A 
ll 


RAUGHTSMAN WANTED; Must be Cypabte of 
Designing complete Coal Plan 

sta experienge, and 

Engineer 


y sequiped. 
lla 









Du GHTSMA 


N, er Wide Experience in Design- 





























your MAN (20}) SEEKS APPOINTMENT in 
of Engineers; publ 


pu 

Just ae Salegs 3 years’ course Rae, aS, “and Guilds, Ee 
Booed, The Push ; Pas 
Wonks MANAGES (35) DESIRES yo ge 

class wiedge of foundry DEpetice, 
chine shop, tool- Ls 8 ithe? 
main’ works orgarisation and contro! of 
prods ve and Gia-pesductive labour, es i sae 


HeeafSSS alone? Bense, ties’ Salas Gm 





















































































































































































es, 





fre Bees 9084 4.” 


stad by, Ger sary 








vious experience and wages required, and 
by copies of three recent testimonials, to be sent to the 
undersigned not later than Monier, “the 28th inst. 


Ws, 
Borough Surveyor. 


WeNiircias Bet 


Work an 








Babington- iene. Derby, 
, August, 1922, 





he 25 








te DRAUG 
ip order 


PC ee ar and CO 
poal, 


bo ee 


‘id. “Garena. Th a. 















Copies of the y for Bituminous T Office 
‘lan to the orm of Tender cam be Pury cl ST ENOINEER, | Ter ie -ar ¥- : hove BY sheogsh § s a 
One Guinea, which will be LICATIONS are INVITED for the POST of wledge _latest mprovements. State y I 7 ¥ ='s 
have been dealt with by DE CITY ELECTRICAL ENGINEER to the Sir. experience.— Address, - Tao Eames Da erene4 , Se Sine e 
ag a ee — Bepieerd inted d to assist the City — aa ae, be ae and heal b 
to accept the lowest or E Engineer and Manager in all engineering | [WRM of GENERAL ENGINEERS on NE. Opest Satine eet, Ie 
must at the tion and = Fa a ae A ta conneeiee with the genera- Ceara ax the —— tad expere _ Y coms nt t 
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The Stability of the Sailing Warship 


No. IV.* 


By A. W. JOHNS, C.B.E., R.C.N.C., M.LN.A. 


ALTHOUGH slight improvements in British warships 
were effected during the eighteenth century, com- 
plaints as to their stability continued to be made. 
The formation of the Suviety for the Improvement of 
Naval Architecture in 1791 was due to the reports of 
our seamen as to the lack of sea-going qualities in 
our ships, as compared with those of the enemy. 
Strangely enough, the naval architects employed in 
the naval service held aloof and took no part in the 
Society’s work, the majority of the members being 
naval officers. Little progress was made in the 
direction desired, except perhaps starting those experi - 
ments on resistance which Colonel Mark Beaufoy 
successfully completed, and possibly also forcing 
opinion in the direction of establishing a School of 
Naval Architecture for the more efficient education 
of naval architects. 

Numbers of ships were lost through foundering 
and oversetting, and generally with the total loss of 
the crews. In the years 1805-07, eighteen ships, 
including two of 74 guns and one of 32, were lost by 
foundering. Most of the losses were in small ships 
of 12-18 guns. The losses during the eighteenth 
century were on the same scale, in 1744 six being 
lost, one of them being the Victory, of 100 guns. 
In 1796 Gabriel Snodgrass, naval architect of the 
East India Company, addressed a memorandum to 
his company on the matter. He claimed to have 
designed and built 989 ships, and stated that only one 
was lost through foundering. In his opinion, the 
losses in naval ships from this cause were due to 
three defects, viz., the high bulwarks and small freeing 
ports, which allowed large quantities of water to 
accumulate in the waist; the absence of efficient 
shifting boards in the hold and store spaces, which 
allowed weights to shift to leeward when a vessel 
heeled from the pressure of wind on the sails; and 
the small height of coamings and defective covers 
to hatchways on weather decks, which allowed water 
to pass down to the decks below and moving to the 
lee side increased the heel. The company passed 
on this report to the naval authorities, but the action 
taken by the latter is not known. The ill effects 
resulting from these three defects would have been 
obviated by an improved stability. 

From the middle of the seventeenth century 
Louis XIV. of France made strenuous efforts to 
build a strong navy, and by the end of the century 
France possessed a fleet which in numbers and size 
compared favourably with our own. Although 
French ships were generally of greater dimensions 
than British carrying the same number of guns, the 
same difficulties were experienced in securing satis- 
factory stability and girdlings had generally to be 
fitted. Paul Hoste’s remarks on this point have 
already been referred to. To assist in remedying this 
defect, and also to advise as to the genera] improve- 
ment in other qualities, a conference of the leading 
French scientists was held in Paris in 1681. This 
conference confined its attentions to the external 
form to be given to ships so as to secure the best 
results. As a sequel, an ordinance relating to naval 
matters was promulgated by the French Government 
in 1689, and this is generally regarded as the founda- 
tion of naval science in that country. 

Possibly in imitation of the French action, the 
Royal Society was, at the end of the seventeenth or 
early in the eighteenth century, consulted by the 
British naval authorities, made acquainted with the 
principal defects of British warships, and requested 
to forward suggestions for their improvement. The 
design of an 80-gun ship was entrusted to the Council, 
of which Newton was the most famous member, and 
it is stated that many of his suggestions—one of 
which was the shape of the solid of least resistance— 
were embodied in the design. The ship built to the 
Couneil’s design was named the Royal Catherine, 
and on completion was found deficient in stability, 
and had to be girdled. Whether any qualities of this 
ship were superior to those of ships built by the naval 
architects of the time is not stated. 

The French conference of 1681 aroused great 
interest amongst the French scientists, and many 
learned papers on ships and their navigation were 
written during the century following. Some were 
crowned by the French Academy. Animated dis- 
cussions resulted on the publication of a few of these 
papers, and at times the majority of the scientists of 
the Continent were drawn into them. The papers 
and discussions were admirable from the academic 
point of view, but as the men of science knew very 
little of ships and navigation, and the shipbuilders 
had insufficient knowledge to follow the mathematical 
treatment, progress in the improvement of the 
qualities of ships was slow. There is little doubt 
that the increasing interest taken by men of science 
in the matter led Bougner to investigate the subject. 
He had been hydrographer at Croisie in Brittany, 
and Professor of Hydrography at Havre, and had 
visited Peru, where for ten years he and Condammie 
had been measuring a degree of the meridian. He 
had therefore a far greater knowledge of ships and 
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navigation than the ordinary men of science. So far 
as can be seen, however, the ‘‘ metacentre’’ was 
thought of no more importance by the French naval 
architects than it was by their British colleagues. 
The qualities of French warships continued to 
improve during the eighteenth century, and were 
admittedly superior to those of the British. They 


were generally, as in the seventeenth century, of | 


larger dimensions than British ships mounting the 
same number of guns. The breadths were relatively 
greater, the forms better, and consequently they 
were better sailers than our own. In this connection 
Charnock states that no captured warship was taken 
into the French Navy unless the number of guns 
mounted was substantially reduced. But, further 
than this, such ships were those generally recaptured, 
whilst it was very rarely the case that a French ship 
taken into the British Navy was recaptured. Char- 
nock instances the case of Forbin’s dash to Scotland 
in 1708, when the Englis’ captured four ships, all 
of which had been previously captured by the French 
from us. The French-built ships with Forbin escaped 
by superior sailing. 

Spanish ships were also larger than the British, 
and, in fact, were in advance of the French. Curi- 
ously enough, the dockyards of Spain were generally 
in charge of British shipbuilders. Fortunately, some 
of the finest French and Spanish ships were captured, 
made to serve as models for our own, and thus 
improvements were effected. 

Bouguer’s ‘“‘ metacentre’’ remained unnoticed by 
French and British ship designers, and it was left for 
Admiral Chapman, Chief Naval Constructor of the 
Swedish Navy, to point out its value and show how it 
could be utilised in the design of ships. Chapman’s 
mother was the daughter of a Thames shipbuilder, 
and the Admiral, like Peter the Great, spent some time 
in Deptford Dockyard as a shipwright. He com- 
bined an excellent practical with an extensive theo- 
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Chapman then laid down certain simple rules which 
he considered should form the basis of ship design 
and which should secure the most efficient results. 
The first was that all ships in the line of battle should 
sail equally fast when in the same wind with the same 
types of sail set and on the same course. The second 
rule was that all ships should have sufficient stability 
so that when in the line of battle the angle of heel 
should not exceed 7deg., the maximum angle of 
depression given the guns. The ships were supposed 
to windward of the enemy, the leeward broadside 
guns being manned. The angle of heel due to the 
men being on the lee side was calculated, and the 
difference between this and the 7 deg. was allowed for 
the heeling effect of the wind on the sails, masts, 
spars, and rigging. 

From his experiments on resistance of models and 
on the wind pressure on surfaces he determined the 
sail area necessary to satisfy his first rule. Having 
the sail area, he determined the heeling effect on the 
ship in the standard condition, and, assuming 4 
position for the centre of gravity of the ship from 
results on completed ships, he found the metacentric 
height required and the beam necessary to attain it. 
The whole process was a lengthy one of trial and error 
in the design stage, but, with a little practice, it was 
soon shortened. 

Admiral Chapman was the first scientific ship 
designer, and showed fully in his book—* Treatise 
on Ships of War,” published in 1806—how the 
theoretical knowledge then available could be 
utilised in practice. The book was translated into 
French by Clairbois and into English by Dr. Inman. 
Later it was again translated by Morgan, one of 
Inman's pupils, and published in ‘‘ Papers on Naval 
Architecture,” edited by Morgan and Creuze (1832-4). 

French naval architects adopted the methods of 
Chapman, and thus acknowledged the usefulness of the 
metacentre suggested by their countryman sixty 
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retical knowledge, and, moreover, never accepted a 
theory unless he was satisfied by practical test that 
it was correct. 
Bouguer as giving correct results for stability up to 
an angle of heel which a warship under ordinary cir- 
cumstances would attain. He showed how its position 
could be calculated for any draught at which a ship 


He adopted the metacentre of | 


was floating, and constructed a figure termed an | 


accumulateur, which is in all respects similarly con- 
structed to the present-day metacentric diagram— 
see the above figure. 

He recommended that the position of the centre of 
gravity of all ships should be determined on com- 
pletion, so that with its position known and also that 
of the metacentre corresponding to the draught, 
the initial stability was fully determined. 

In a presented to the Swedish Academy of 
Science in 1787 he showed how to determine the posi- 
tion of the centre of gravity,of a ship. Two methods 
were given, the first being the ordinary method of 
transferring weights from one side to the other, 
noting the heel produced and then finding the dis- 
tance between the metacentre and the centre of 
gravity. The second method, although scientifically 
correct, has probably never been employed. In it he 
supposes the ship in dock and the water being gradu- 
ally pumped out until a point is reached when the 
vessel just becomes unstable. In this condition the 
virtual metacentric height is zero and, knowing the 
position of the metacentre, the displacement and the 
pressure exerted by the docking blocks, the position 
of the centre of gravity is easily obtained. 

Chapman carried out experiments with models 
towed through water, and from the results formulated 
methods and expressions by which the resistance 
could be determined from the ship’s drawings. He 
also measured the pressure of the wind when blowing 
at various velocities, and in consultation with expe- 
rienced naval officers arrived at a standard pressure 
of 1 lb. per square foot as that of the wind when all 
plain sail would be set. To this he added one-seventh 
to represent the pressure of the wind on the masts, 
spars, and rigging, which assisted the sails in heeling 
the ship. 





Swam Sc 


years before. Their British colleagues, however, 
would not accept the metacentre, still considering 
it of academic interest only. Morgan, in his trans- 
lation, points out what he considers to be Chapman’s 
error in assuming the metacentre to give correct 
results at 7 deg. of heel. 

This prejudice was due to the mathematician 
George Atwood, who, in 1793 and 1798, presented two 
papers to the Royal Society on “ Ships’ Stability.” 
Both are extremely valuable, and for very many 
years the methods given in them were the only means 
by which the stability of ships was calculated. They 
make use of the “‘ method of wedges” by which, when 
a ship is heeled, the shift of the centre of buoyancy in 
a direction parallel to the water line to which she is 
heeled is obtained. Since the wedges of immersion 
and emersion are equal, the shift of the centre of 
buoyancy at any angle of heel is obtained by multi- 
plying the volume of either wedge by the distance 
apart of the centres of buoyancy of the wedges pro- 
jected on the inclined water line and dividing by the 
total displacement of the ship. If from this the 
amount B G sin @ is subtracted—B being the centre 
of buoyancy with the vessel upright and G the centre 
of gravity—the result is the leverage of stability, or 


az-” xine - BGsin 0. 


This is Atwood’s formula for stability,and was adopted 
by British naval architects in preference to the meta- 
centric method for small angles of inclination. Usually 
it was worked out for an angle of heel of 7 deg., and 
the moment of stability as determined by it is gener- 
ally quoted as an important element in a ship’s design. 

In his papers Atwood referred to Bouguer’s meta- 
centre, and, applying it to an extreme case, showed 
that it was in error. He therefore recommended it 
should not be used, but his own methods employed. 
No naval architect possessed the knowledge or 
temerity to point out that Atwood was more academic 
than Bouguer in the case he had taken to discount the 
latter. The metacentric method was thus neglected 
and the far more intricate and lengthy methods of 
Atwood ado pted. 
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It might have been expected that to settle the 
claims of Chapman, the practical, designer, and 
Atwood, the mathematician, some experiments would 
have been carried out by naval architects. This work 
was left to Colonel Beaufoy, who in 1816 published 
in the ‘‘ Annals of Philosophy *’ the results of experi- 
ments he had carried out on models to test the 
accuracy of Bouguer’s theorem. Twenty-three 
models were used, twenty-two having sections of 
geometrical form and the last having a section similar 
to that of a warship. In the case of the last-named the 
results showed that for angles of inclination up to 
20 deg. the line of action of the buoyancy passed 
through the metacentre. The results from the other 
models showed the same up to from 10 to 15 deg. of 
heel. 

In 1824 Beaufoy published the results of another 
similar series of experiments to test the stability 
results as determined from Atwood’s formula. It is 
almost unnecessary to remark that the results con- 
firmed the calculations. 

Early in the nineteenth century Admiral Leveson- 
Gower made inclining experiments on three ships 
under his command. These were the Formidable 
and Barfleur, both of 98 guns, and the Bombay 
Castle, of 74. The Admiral had studied Chapman’s 
works, for the experiments were carried out in all 
respects in the manner suggested by that writer and 
the results deduced in the same way. The meta- 
centric heights which the ships were found to possess 
were respectively 4lin., 45in., and 53in., and these 
are the first figures for British warships which are 
available. 

In 1830 an official inclining experiment was carried 
out on the Seylla at Portsmouth by Morgan, already 


referred to as one of the translators of Cliapman’s | 


book. The maximum angle of heel obtained was 
6} deg. In 1832 the Rover was inclined at Chatham, 
the angles of heel recorded being 59} min., 85 min., 
and 124 min. respectively. In both ships the position 
of the centre of gravity was obtained by the method 
of Atwood, i.e., the value of B G was calculated from 
the data obtained in the experiments. In the case of 
the Rover the values of BG obtained in the three 
inclinations were 5.7373ft., 5.7811ft., and 5.75lit. 
The metacentric heights are not stated. In the Life 
of Sir William Symonds, his biographer, referring to 
the stability of ships, points out that, according to 
Dr. Inman, it required the services of two persons for 
twelve months to work out the results of an inclining 
experiment on a ship. This indicates the lengthy 
process which Atwood’s method involves. 

The reports of the Committee on Naval Con- 
struction—Messrs. Read, Chatfield, and Creuze, three 
students of Dr. Inman—vwere issued in 1843. These 
give the elements of design of many British warships 
of the time. The heights of the metacentre above 
the water line and also above the centre of buoyancy 
are stated and also the moment of stability at 10 deg. 
inclination. These moments were in all cases deter- 
mined by Atwood’s method. The metacentric height 
is nowhere given. 

Fincham, in his “‘ History of Naval Architecture,” 
published in 1851, gives a list of the particulars of the 


the attention of a number of gentlemen interested | 


in the’ Sheffield and Manchester engineering and iron 
trades to the growing and successful competition of 
the Glasgow locomotive builders, who were capturing 
large locomotive orders on the English railways. 
Not only had the well-known firm of Messrs. Neilson 
and Co. secured important locomotive contracts for 
several of the principal main lines on this side of the 
border, but the competing firm of Messrs. Diibs and 
Co. had also just been founded by Mr. Henry Diibs, 
and had started operations in Glasgow. 

Mr. Sturrock’s suggestion, which was probably in 
the nature of a prophetic hint, was duly considered, 
and a meeting was called at 64, Cross-street, Man- 
chester, at which it was determined to form a new 
company with a capital of £200,000, and Mr. Alfred 
Sacré, of Peterborough, was appointed the first 
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as chief of the locomotive department of the Great 
Northern Railway, and in 1867 was elected a director 
and appointed to the chairmanship of the Yorkshire 
Engine Company. 

In March, 1867, another contract for ten 2-4 ( 
| passenger engines to Mr. Patrick Stirling’s design was 
| received from the Great Northern Railway. The 

engines were amongst the first of a long series of 

similar engines with 6ft. 74in. coupled wheels, designed 
by the latter engineer. 

Although the original intention of the promoters 

of the firm had been the supply of engines for English 

| railways, it soon became apparent that a much large: 

| field was presented by Indian, colonial, and foreign 

| railways, and the firm immediately set about making 

| orders from abroad its principal source of work. 

‘In fact, for some years the only home order booked 
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FIG. 1—EXPRESS ENGINE FOR THE 


managing director. The works were founded at 
Meadow Hall, Wincobank, near Sheffield, and Mr. 
Alfred Sacréjwas responsible for the lay-out and 
equipment of the buildings and plant. The situation 
of the works was at that time outside the Sheffield 
boundary, and the facilities for housing workmen 
were so poor that the company found it necessary to 
build a number of cottages at Wincobank, which it 
still retains. 

The first order for locomotives was for three pas- 
senger express engines and tenders, placed by the 
Great Northern Railway on January Ilth, 1866. 
Three exactly similar engines were at the same time 
ordered from Messrs. John Fowler and Co., of Leeds. 
These engines—Fig. 1—were of the 2-4-0 type, with 
double frames, 7ft. coupled wheels, and 17in. by 24in. 
cylinders. They had the remarkably long rigid 
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GREAT NORTHERN RAILWAY, 1866 


was for ten standard goods engines of Mr. M. Kirtley’s 
design for the Midland Railway. The most important 
orders during 1866—1868 came from the East Indian, 
Bombay and Baroda, and the Great Indian Peninsular 
railways, for which lines fifty six-wheeled coupled 
goods engines were built. 

During 1869-1871 a very large number of engines 
were required for the Russian railways, and large 
orders were placed for them in Britain, France, and 
Germany. Of these, the Yorkshire Engine Company 
secured an order for eight goods and four passenger 
engines for the Tambov-Koslov Railway, and eight 
goods engines for the Riazan Railway. 

Twenty-eight tank engines were built in 1869-1870 
for the Poti-Tiflis (Transcaucasian Railway). The 
passenger engines—Fig. 2—-were of the 0-4—4 type 
with 5ft. 3in. wheels and 16}in. by 22in. cylinders, the 








FIG. 2—-ENGINE FOR THE POTI-TIFLIS RAILWAY, 


ships taking part in the experimental cruises between 
1821 and 1845. The metacentric heights are not 
stated, but the moment of stability at 10deg. as 
determined by Atwood’s method is given in all cases. 








Short Histories of Famous Firms. 
Contributed by E. L. AHRONS, M.1: Mech. E. 
No. XIV.* 
THE YORKSHIRE ENGINE COMPANY, LIMITED, 
MEADOW HILL WORKS, SHEFFIELD. 

Tue origin of the Yorkshire Engine Company, 
Limited, is stated to have been a suggestion thrown 
out by the late Mr. Archibald Sturrock, then (1865) 
the chief locomotive superintendent of the Great | 
Northern Railway at Doncaster. Mr. Sturrock drew | 


* No. XIII. appeared July 14th 


| these engines as 





1869-70 FIG. 3--ENGINE FOR THE 


wheel base of 18ft. lin., and large fire-boxes which 
provided 116.4 square feet of heating surface, the 
total heating surface being 1021.5 square feet, and 
the grate area 19.7 square feet. The engines were 
without domes, and the internal steam pipe, instead 
of being provided with slits or holes in the upper 
surface, had six small vertical tubes, lin. internal 
diameter, let into it immediately below the safety 
valve cover. These tubes were open at the top to 
admit steam into the pipe. It is worth noting that a 


similar arrangement was adopted by Mr. Patrick | 


Stirling in 1860 for his first domeless locomotives 
on the Glasgow and South-Western Railway, and the 
‘‘Hawthorn” perforated steam pipe was adopted 
only in later designs. Mr. Patrick Stirling, who 
succeeded Mr. Sturrock at Doncaster, was an out- 
and-out advocate of express engines with single driv- 
ing wheels, and between 1873 and 1878 rebuilt all 
“‘ singles’ by replacing the trailing 
coupled wheels with small carrying wheels similar 
to those at the leading end. 

Tn 1866 Mr. Archibald Sturrock resigned his position 
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GREAT SOUTHERN RAILWAY, 1870 


trailing end being carried on a bogie. The mineral 
engines were similar in design, except that the leading 
six-coupled wheels were 4ft. 3in. in diameter, and the 
outside cylinders 18in. by 24in. These engines also 
had trailing bogies. 

In 1870 the firm extended its business to South 
America, and built a considerable number of 4-4-0 
tender engines, and 2-4-0 tank engines for the 
passenger traffic of the Buenos Ayres Great Southern 
Railway. One of the 4-4-0 tender engines is shown 
in Fig. 3; they had 5ft. lin. coupled wheels and 16in. 
by 22in. cylinders. The bogie wheels had solid dise 
centres. 

The Japanese Government opened its first railway 
in 1871, the gauge being 3ft. 6in. One of the earliest 
engines exported to Japan from this country in 1871 
was built by the firm, and is shown in Fig. 4. The 
coupled wheels were 4ft. in diameter, and the cylinders 
11}in. by 17in- 

In 1871 six heavy goods engines were built for the 
Victorian Government Railways, and were the first 
which the firm exported to the Australian market. 
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From 1869 onwards the firm made a speciality of 
Fairlie double-bogie locomotives, and has probably 
built more engines of this type than any other firm 
in the kingdom. Most of them were of the 0—6—6—0 
type, and included a large number for the Mexican 
and Nitrate Railways and also for Brazilian and 
Peruvian railways. An engine of this type was 
exported to Belgium and worked on the Great Luxem- 
bourg Railway, and three others were sent to Switzer- 
land. The latter were, as far as the writer is aware, 
the only engines of British manufacture constructed 
for Swiss railways. 

A large 2-6-6-2 Fairlie engine for the Nitrate 
Railways is shown in Fig. 5. The coupled wheels have 
a diameter of 3ft. 9in., and the four cylinders are 16in. 
by 22in. 

In 1874 a number of tank engines were built for 
the New Zealand Railways, and five tender goods 
engines for the Anatolian Railways of Turkey. 

Although it is not possible in these short accounts 
to deal with all the recent work of the firms whose 
histories are recorded, yet a few words concerning two 
very interesting locomotives of the articulated Meyer 
type—Fig. 6—which were built in 1912 for the 
Nitrate Railways, may be added. They will haul 
a load of 208 tons, exclusive of the weight of the 


works locomotives of all gauges. It has also under- 
taken much repair work and rebuilding for several 
British main lines. 


The Kelham Beet Sugar Factory. 


No. 1. 
INTRODUCTION. 


As our readers are aware, a large factory for manu- 
facturing sugar from British-grown beet has recently 
been erected at Kelham, just outside Newark. It 
has been built by Home Grown Sugar, Limited, and 
we propose to give, in the following series of articles, 
a description of it and its working. The factory, 
which represents the combined effort of French and 
English skill and workmanship, was planned, and the 
general lay-out prepared, by the Cie. de Fives-Lille, of 
Paris, Lille and Givors, which designed and provided 
the machinery as a complete sugar manufacturing 
unit. Messrs. Hal Williams and Co., as consulting 
engineers and architects, designed the factory and 


completed the lay-out of the site to Fives-Lille’s 


Government and the general public should stand on 
equal terms and to build an experimental beet sugar 
factory for the purpose of making a commercial test 
of the industry. The proposal was that the factory 
should stand within its own estate and farm, that 
beet should be the pivotal crop in rotation, and that 
the farm should grow annually a quantity of beet 
sufficient to guarantee a substantial proportion of 
the raw material required for sugar production, and 
should provide a demonstration of scientific farming 
to the farmers in the district, from whom the supplies 
would also be drawn. 

The scheme met with the approval of Lord Sel- 
borne’s Agricultural Reconstruction Sub-committee, 
and was recommended to the Government. When 
the war was over, the Cabinet adopted it, and agreed 
to the financial proposals, which were that £250,000 
should be invested by the Government in shares, and 
that the interest upon the £250,000 offered to and 
taken up by the general public should be guaranteed 
by the State at 5 per cent. for ten years. Prior to 
this, the society had bought the Kelham estate of 
9 square miles, sold half to the Ministry of Agriculture 
for land settlements, and planned the remainder as 
a large farm. For this purpose it created large fields 
by taking up hedges and filling in ditches, making 
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FIG. 6 -ARTICULATED MEYER-TYPE ENGINE FOR THE NITRATE RAILWAYS, 


engine, over gradients averaging | in 35, the ruling 
gradient being 1 in 21, with curves of 300ft. radius, 
at a mean speed of 8} miles per hour. The coupled 
wheels are 3ft. 9in. in diameter, and the four high- 
pressure cylinders are 17in. by 22in. The cylinders 
are placed at the back of each of the two bogies, and 
the rear cylinders exhaust into a chimney at the back 
of the bunker. A very large bolier 5ft. 6in. diameter, 
carrying 180 lb. pressure, is provided. The boiler 
barrel has a length of 15ft., and contains 262 2in. 
tubes, which provide a heating surface of 2135 square 
feet, to which the fire-box adds 171 square feet, making 
a total of 2306 square feet. The grate area is 39.32 
square feet. The total wheel base is 35ft. 8in., the 
rigid wheel base of each bogie being only 8ft. 6in. 
The total length over buffers is 49ft. 9in. The tank 
capacity is 4000 gallons, and the bunkers hold 4 tons 
of coal. Total weight in working order, 118 tons. 

The two large 4-8-0 three-cylinder engines built 
in 1921 for service on the main line railways of Spain 
were fully described and illustrated in Tuk ENGINEER 
of February 3rd, 1922. 

Although the Yorkshire Engine Company has made 
overseas trade the main feature of its business, it has 
constructed during recent years a considerable 
number of main line engines for British railways, and 
also makes a speciality of colliery and industrial 








requirements, designed the subsidiary buildings and 
cottages, and superintended the building operations. 
The building contractors, Messrs. Walter Scott and 
Middleton, Limited, carried out the construction, 
including the silos, wharf, siding, and railway. Before 
we commence to describe the factory, however, it will 
be of interest to recount briefly the circumstances 
under which the company came into being. 

It is roughly true that before the war four-fifths 
of the sugar consumed in this country were derived 
from beet, and of that four-fifths, four-fifths were 
obtained from Germany. The effects of the sugar 
shortage during the period of hostilities are so well 
remembered that there is no need to dwell upon them 
here. It will be sufficient to say that the idea of 
making these islands less dependent on outside 
sources, and especially on sources without the Empire, 
for such a necessity as sugar occurred to many people, 
and we ourselves were among the first to draw atten- 
tion to the advisability of taking steps in that 
direction. 

The Kelham scheme was initiated by the British 
Sugar Beet Growers’ Society. This society was 
founded by Mr. Alfred Wood, its present secretary, 
and the late Sir Beville Stanier, Bart., was the first 
chairman and president. Its objects were to bring into 
practical effect a scheme of partnership in which the 
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every possible improvement which the best farming 
experience could suggest. 

The company, Home Grown Sugar, Limited, was 
then formed, and to it financial assistance was given, 
all the society’s assets being transferred at an inde- 
pendent valuation. The balance of the society's 
funds, after paying all the preliminary expenses of 
the company and repaying the loans with which the 
estate had been bought and worked, was also paid 
over to the company, no promotion profits being 
made. The first directors of the new company were 
appointed by the society to represent the new share- 
holders, and the Government appointed a financial 
representative with a limited veto over capital 
expenditure. The society has continued its existence 
as a propagandist body, and a trustee for the develop 
ment of the industry. 

Home Grown Sugar, Limited, built the Kelham 
beet sugar factory on the Kelham estate, and in the 
autumn of last year commenced its first sugar- 
producing campaign. As the plant was all new and 
the labour inexperienced, only a small proportion 
of the factory’s normal beet requirements were con- 
tracted for the first year, and 25,000 tons of beet 
were supplied in all. That part grown on the estate 
had a sugar content of 16.5 per cent., and that 
derived from the neighbouring farms had a sugar 
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no little skill, and calls for the employment of a con- 
siderable amount of apparatus and machinery. It is 
necessary, too, to make extensive arrangements not 
only for receiving and temporarily storing the beet 
until the moment when it is required in the factory, 
but for bringing to the factory large quantities of 
wator for washing and other purposes, and to get rid 
of that water again when it has done its work. The 
volume of water which is required for beet washing, 


content of 15.9 per cent. As a result, 2000 tons of 
white grocery sugar were made, which was all readily 
sold. 

The first campaign was not commercially suc- 
cessful, because (a) of the high prices given to the 
new growers for beet, when prices of foodstuffs were 
stillabnormal ; (6) the high expense and low quantity 
of production during the initial test of a new factory ; 
and (c) the slump in sugar prices. Profit in the first 


| and penstock chamber is shown in Fig. 2. It will be 
| noticed that the inlet proper consists of one length of 
| 36in. cast iron pipe laid on concrete and with its outer 
end carried in a vertical concrete slab. The con- 
nection between the cast iron pipe and the penstock 
| chamber is by. means of 39in. diameter concrete pipes. 
|The penstock chamber, which is built of reinforced 
| concrete, is furnished first of all with a flat bar 
grating, set vertically, and then with a perforated 
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FIG. 1—PLAN OF THE KELHAM BEET SUGAR FACTORY 


| &c., amounts at the Kelham factory to 2} million 

gallons in the twenty-four hours—or enough to supply 
|a town of, say, 100,000 inhabitants. The factory— 
Fig. 1—stands about 1000 yards from the branch 
of the river Trent which traverses the town of Newark, 
and it is from that source that the washing water is 
obtained. The works necessary for the conveyance 
| of such a large body of water from the river to the 
| factory consisted in the construction of an intake 


campaign had not, however, been looked for, nor 
could it in any case have been reasonably expected, 
seeing that, as we shall show later, no attempt was 
made to work the factory to its full capacity. Now, 
however, that the efforts of the British Sugar Beet 
Growers’ Society have resulted in securing the 
remission of the excise duty, which took away 
£40,000 from its revenue the first year, the company 
is encouraged to proceed with its operations, more 
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grating set at an angle and carried by five 4in. by 
4in. by jin. T irons. The penstock, which is of the 
counterbalance type, is screw-operated by means of 
a hand wheel. The chamber is surrounded at ground 
level with unclimbable corrugated iron fencing In 
the length of the pipe line there are ten manholes, 
two of them being one at each end of a syphon which 
passes under the main line of the Midland Railway 
running between Newark and Lincoln and carried 
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FIG. 2—PENSTOCK CHAMBER AND INLET TO 
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WATER CONDUIT 


For 


especially since, as was announced recently in Parlia- 
ment, negotiations are on foot to join up to the 
Kelham scheme the sister scheme at Cantley, in 
Norfolk—which was initiated some years ago by 
Dutch sugar experts—with a view to bringing the 
whole industry under British control. 


WaTER Suppty. 


The manufacture of sugar from beet is a matter of 





and the laying of a line of 39in. internal diameter 
concrete pipes in a trench. The inlet to the pipe line 
from the river was constructed without having 
recourse to a cofferdam. The penstock chamber at 
its nearest point is about 100ft. from the river bank, 
but the actual inlet pipe was taken to within 3ft. 
of the bank. The bank itself was not cut back to 
uncover the end of the pipe till all was ready to let 
the water into the system. The arrangement of inlet 








at the point in question on an embankment. 
the purpose of passing the railway the pipe line was 
led under a bridge in the railway embankment which 
acts as a flood opening. This portion of the pipe is a 
36in. cast iron syphon dipped down so as to provide 
sufficient headroom under the bridge. For the 
remainder of the distance the pipes are of concrete 
39in. in diameter, a size which permits of the passage 
of the maximum quantity of water at a rate of flow 
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of just over 6}in. per second, The whole country in 
the neighbourhood lies very low, much of it being 
only about 25ft. above Ordnance Datum, and, the 
subsoil being largely of gravel, the standing water 
level is, in places, not very far[from the surface. In 
laying the pipe line a good deal of water had conse- 
quently to be contended with, and, in addition, 
running sand in some considerable quantity was 
encountered. Fortunately, however, as far as pipe- 


considerable size, not only with the surrounding 
counties of Derbyshire, Leicestershire, Lincolnshire 
and ;Yorkshire, much of which consists of agricultural 
land, but with the‘sea vid‘the Humber, which the 
Trent Navigation joins at Hull. It was, in fact, by 
water that the major portion of the machinery, which, 
as has been explained, was made in*France, was 
conveyed to the site, a special reinforced concrete 
wharf being built to receive it, and later the beets, 








FIG. 3—-LAYING THE PIPE 


laying operations were concerned, last summer was 
particularly dry, so that the operations were not so 
difficult as they would;undoubtedly have been in a 
wet season. The method of laying the pipe is shown 
in Fig. 3. Wood was, at the time, so expensive that 
it was found cheaper to excavate a wide trench by 
power than to have a boarded trench of less width. 
In the factory a large sump measuring 6ft. 6in. in 
diameter by 21ft. 6in. deep had to be excavated and 
made water-tight. Into it the water from the river 
is delivered by gravity, and from it pumps for various 
purposes draw their supplies. 

The beet-roots, before they are dispatched from 
the farms, have their leaves and stalks topped off, 
and some of the soil adhering to them is removed, 
but they are by no means clean, so that during the 
washing process a considerable amount of dirt is 
removed from them. The question arose as to what 
should be done with all this soil, for it would be 
manifestly impossible to discharge the dirty water 
directly into the river, since silting would very 
quickly have occurred. lt so happened that a large 
quantity of filling material was required for various 
purposes, such as raising the site in several places 
and for making embankments for railways, roadways, 
&c., and it was decided to obtain that material bv 
excavating a portion of the site and to utilise the 
“borrow pit’ thus formed as a large settling pond, 
in which the silt might be deposited. Much of the 
excavated material was also used for the concrete 
needed for the building operations, and much of it 
was also employed for increasing in a few places the 
height of the banks of the pit from which it was 
taken, and to form baffles which would prevent the 
water from flowing in a direct stream from the inlet 
to the outlet. The area of the settling pond is about 
9 acres, and it is calculated that it will be some 
twenty years or so before it becomes silted up to 
such an extent that it will need to be.re-excavated. 
Incidentally, it may be remarked that the deposit 
is fine soil of great fertility, and it is customary to 
remove some of it from time to time for;top dressing. 

In addition to the water used for washing, &c., 
some 300,000 gallons per day of pure water re 
required for various purposes in the factory, including 
the boilers and diffusion process. As the water in the 
Trent was not quite satisfactory for these purposes, 
it was determined to procure a supply from the town 
mains, which necessitated the laying of about 1000 
yards of 8in. piping, advantage being taken of the 
excavation to lay in the same trench a 4in. gas pipe, 
which is also connected to the town mains. 


Rartway SIpINas. 


The provision of the necessary gas and water 
supplies only formed quite a small proportion of the 
total work which had to be carried out apart from the 
construction of the factory itself. Another important 
matter which required careful consideration was the 
question of getting, first of all, the machinery, and, 
later on, the fuel and limestone, which plays its part 
in the manufacture of sugar, as well as the beet 
itself, on to the site. In this connection it may be 
remarked that the situation of the factory has been 
felicitously chosen. First of all, there is the river 
Trent, which has navigable connection for barges of 


LINE FROM 


THE TRENT TO THE FACTORY 
which are delivered by barge. Furthermore, there is 
direct communication by of sidings with 
the Great Northern Railway and with the 
Nottingham-Lincoln line of the Midland Railway, 
which, as has been said above, just after it has passed 
through Newark, runs alongside the eastern boundary 
fence of the factory. The sidings, which are of 
standard gauge, are in all some 3 miles in length, 
comprised in which is a set of five lines arranged 


means 


13.13ft. above the mean water level of the river. It 
is carried on ten rows of concrete piles at 20ft. centres, 
three piles in each row, the piles being reinforced 
and measuring l4in. square, the outermost piles being 
some 36ft. long and the innermost piles 20ft. The 
piles are braced together at right angles to the river 
with 9in. by 9in. struts, and at the top with a beam 
3ft. 6in. deep and 12in. wide, all formed of reinforced 
concrete and arranged in the manner shown in the 
engraving, Fig. 4, the reinforcement being indented 
bars. The outermost piles are connected together 
just above mean water level by a l4in. by Qin. rein- 
forced bracing, and at the top by reinforced concrete 
beams 4ft. deep for the major portion of their length, 
but of increased depth where they meet the piles. 
The decking, which is of reinforced concrete 4}in. 
thick, is carried partly on this front beam, partly on 
four reinforced beams 2ft. 6in. deep and Qin. wide, 
arranged immediately under four railway lines, and 
partly by the two inner rows of piles. The decking 
carries two sets of standard gauge lines furnished 
with a cross road, the rails being carried on sleepers 
laid on 3in. of fine gravel. Other particulars may be 
obtained from the engraving. 


Tae Froop Viapvcrt. 


We have said that the ground in the vicinity lies 
low; the whole country round Newark is, in fact, 
low-lying. The most advantageous position possible 
was chosen for the factory, but it was deemed neces- 
sary to make provision for the quick draining away 
of the water should flooding occur. As a matter of 
fact, recent improvements in the channel of the river 
Trent and the fact that waterworks reservoirs which 
serve as flow regulators now exist in the upper valley 
of the Derwent, which is a tributary of the Trent, 
joining the latter at a point some 25 miles in a direct 
line from Newark, make it unlikely that such floods as 
have been recorded in the past will ever again be expe- 
rienced. Yet it was considered advisable to assume 
that such flooding might recur and to take precautions 
accordingly, more especially as the land on which the 
factory stands is enclosed within the two branches of 
the river Trent and since there is a subterranean river 
running right across the site. The factory buildings 
are all founded above highest recorded flood level, 
but the foundations and the various pits and excava- 
tions which it has been necessary to make are in many 
cases below it, and it was most desirable to prevent 
the flood water from reaching them, or in the event of 
its doing so to get rid of it as quickly as might be. 
The natural trend of drainage flow is from south to 
north across the factory site. Examination of the 
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parallel to one another, and each 1000ft. in length. 
This marshalling yard, a view of which is given in 
Fig. 7, page 170, and which is connected at both 
ends with the railway company’s lines, is of sufficient 
capacity to accommodate 150 railway trucks at one 
time. The trucks are delivered on to the siding by 
the railway company’s locomotives, but between the 
siding and the factory the haulage is effected by the 
sugar company’s own engines. 


WuakF ON THE River TRENT. 


A branch siding also runs to the wharf on which is 
a steam jib crane which can unload roots, coal, lime- 
stone, or what not, for conveyance to the factory. 
The wharf, which is illustrated in Fig. 4 and also in 
Figs. 9 and 10, page 170, has a frontage of 181ft. 2in. to 
the river and a width of 26ft. 2in. Its deck is at an 
elevation of 35.63 above Ordnance Datum, or 


' ! 
uture dredging level if reguired 1-00 


y 


¥, 
Notes Longitudinal Section, 


Both piles & ties pre-cest and 
afterwards chipped and bonded. 
Reinforcement of indented bars 


FIG, 4—ELEVATION, PLAN AND SECTIONS 
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OF RE-INFORCED CONCRETE WHARF 


plan given in Fig. 1 will show that the embankment 
on which the line of railway connecting the factory 
with the siding is laid cuts nearly at right angles 
across the natural line of flow, and would, if nothing 
were done to prevent it, form a dam and hinder the 
escape of the water. In order to avoid such a 
happening, a viaduct 294ft. long and having forty-five 
openings for the passage of water was constructed. 
The viaduct, which is illustrated in Figs. 5 and 6, 
which is sufficiently wide to accommodate two lines 
of standard-gauge railways laid at 11ft. ljin. centre 
to centre, is 294ft. long between abutments. It is 
formed entirely of concrete, with a certain amount 
of reinforcement. The structure is founded on a slab 


|or raft of concrete 30ft. 6in. wide and 12in. deep, 


which is reinforced with No. 272 Johnson lattice in 
two layers. Arranged at 6ft. 6in. centres in the length 
of the viaduct, there are forty-four plain mass con- 
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crete piers, each 28ft. 6in. long to their pointed ends 
and lft. 6in. wide. The height of the piers varies 
from about 3ft. 10in. at the western end to 5ft. at the 
eastern end, the difference in height being due to the 
slope in the land, which falls from + 32.80ft. 
Ordnance Datum at one end to + 31.60ft. 
Ordnance Datum at the other end, the idea being 
that the inverts of all the forty-five openings should 
be exactly 2ft. below the general original level of the 
ground, so as to obtain a large area of opening for the 
flood water to escape through. The concrete roofing 
or top slab on which the railway ballast is laid 1s 
10in. thick, and is reinforced with two layers of 
Johnson’s lattice triple 7 gauge, arranged at 2in. 
centres, one layer being jin. from the top, and the 
other layer jin. from the bottom. The rails, which 
are carried on wooden sleepers, are laid at a level of 
2ft. above the top of the top slab, and are on the level 


one of the by-products of the factory, is dispatched 
by rail, as is also the spent lime, which is useful for 
agricultural purposes. Other sidings run to the coal 
and coke stores and alongside the boiler-house, while 
@ final line leads to the sugar store at the south end 
of the factory where the sugar can be put on rail. 








North-West Midlands Electricity 
District. 


HAVING considered the evidence given at the inquiry 
held in February at Wolverhampton with reference to the 
scheme submitted by the Conference of authorised under- 
takers, and also the counter proposal submitted by the 
Corporation of Walsall, relating to a part of the electricity 
district, the Electricity Commissioners have now pub- 


| April 22nd, 1921, with respect to the North Wales and 
Chester electricity district. 

Subject to the above modifications, the technical 
scheme submitted by the promoters will, it is considered, 
materially improve the supply of electricity, especially in 
the southern portion of the district, which includes the 
important Cannock collieries area, The Commissioners 
approve the proposal immediately to extend the system 
of interconnection now existing between the generating 
stations at Wolverhampton, Ocker Hill, and West Brom- 
wich by the inclusion of Walsall, and to complete the 
system of transmission to the Cannock area. Subject to 
a satisfactory proof of a sufficient summer flow in the 
river Trent at Rugeley, the Commissioners approve of the 
proposal to construct the first section of a capital station 
at Rugeley, which will be needed as soon as the limited 
localfextensions of generating plant at Wolverhampton, 
Ocker Hill and West Bromwich and a possible limited 
extension at Walsall have been effected. The Commis 
sioners are of opinion that an improvement can be made 








throughout the length of the viaduct. The abutments 
are formed of lft. 6in. piers with wing walls of the 
same thickness on footings 3ft. 6in. wide and 12in. 
deep. 

Several other flood openings had to be made, but 
they in no case approach in size or importance that 
which has just been described, and several dykes or 
ditches had to be re-conditioned or diverted. Among 
the latter may be mentioned the dyke parallel with 
the railway along the eastern boundary of the site, 
and that which receives the outflow from the borrow 





FIG. 5—GENERAL VIEW OF THE FLOOD VIADUCT 


lished their conclusions. They are of opinion that, subject 
to¥minor modifications, the electricity district as pro- 
visionally ‘determined should be adhered .toZin order to 
preserve futureSuniformity of development without detri- 
ment to the economic supply of any particular area within 
the district. The municipal borough of Stourbridge, the 
urban “districts of Rowley Regis and Lye and Wollescote, 
and the remaining detached portions of the rural district 
of Tutbury situated within the rural district of Uttoxeter, 
are to be included in the scheme, whilst the municipal 
boroughs of Macclesfield and Tamworth, the urban 
districts of Alsager, Bollington, New Mills, Perry Barr, 
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“THe Enciweer” 


FIG. 6—PLAN AND SECTIONS 


pit. An example of one of the smaller fidod openings 
is shown in Fig. 8, page 170. 

Just nearer the factory than the flood viaduct are 
a weigh bridge and weigh house, at which the weights 
of the railway vehicles as they enter and leave the 
factory may he registered. From the weigh house 
various sidings run to different parts of the factory. 
Three go to the beet storage silos, to which we shall 
shortly refer. Another runs along the north end of 
the factory, passing on its way two spent lime lagoons, 
and the lime storing ground. We may say, in passing, 
that it is along this line that the cattle food, which is 


OF THE FLOOD VIADUCT 


Sandbach, and Yeadsley-cum-Whaley, the rural districts 
of Congleton, Disley, Dudley, Hayfield and Macclesfield, 
that portion of Tamworth origmally included in the 
district, the parish of Kinver m the rural district of 
Seisdon, and portions of the parishes of Great Barr in the 
rural district of Wallsal and Shenstone in the rural district 
of Lichfield are to be excluded. Other excluded parts are 
the detached portions of the rural district of Church 
Stretton known as the parish of Sibdon Carwood, and the 
detached part of the rural district of Uttoxeter situated 
in the rural district of Tutbury. The municipal borough 
of Congleton is to be retained, notwithstanding the state- 
ment of conclusions issued by the Commissioners on 





in the promoter’s system of transmission for the southern 
part of the district, which, while maintaining the required 
capacity and efficiency, will result in a saving of capital 
expenditure and in the serving of a wider area. When 
drafting the outlines of the technical scheme for inclusion 
in the order, the Commissioners will confer with the pro- 
motors on this point. The proposal of the Walsall Cor- 
poration to extend the Birchmills station by installing 
additional plant capable of developing 30,000 kilowatts, 
would not, it is considered, be practicable, owing to the 
limitations of the supply of condensing water, and in 
comparison with thegRugeley development, previously 
referred to, would not be conducive to economy, either 
in the borough of Walsall or in the district. Subject, 
however, to the necessary consent of the engineer of the 
Birmingham Navigation Company being obtained to use 
the requisite volume of canal water, which would amount 
to about 1,200,000 gallons per hour under the existing 
agreement between the Corporation and the company, 
the Commissioners are of opinion that there is sufficient 
water available without resource to the use of cooling towers 
to enable a load of about 15,000 kilowatts to be supplied 
from Birchmills, and two 5000-kilowatt sets could be 
installed at that station. 

The Commissioners are unable to accept the proposal of 
the Walsall Corporation to the effect that there should 
be a separate district with a separate authority for the 
southern portion, but they have come to the conclu 
sion that it will be advantageous to the district for the 
work of the joint authority to be sub-divided between 
committees for the northern and southern portions 
respectively. 








RUBBER RESEARCH LABORATORIES. 


THE opening of the new laboratories of the Research 
Association of British Rubber and Tyre Manufacturers, 
provides an important addition to the facilities offered 
near the Metropolis for the investigation on scientific 
lines of problems connected with industry. The Associa- 
tion is, of course, supported by the principal rubber 
manufacturers of the country, and for some time past 
it has been carrying on its work, in a tentative manner, 
in premises lent by University College, London, About 
a year ago, however, two substantial houses, Nos. 105 
and 107, Lansdowne-road, Croydon, were bought by the 
Association, and have been converted into the new 
laboratories by the addition of a building connecting 
the two houses and a general re-modelling of the rooms. 
The connecting annexe, which is 22ft. wide and reaches 
the full depthzof the buildings, has been equipped as a 
milling and vulcanising room, and for this purpose has 
a good substantial floor, while it is served by a 30 ewt. 
runway. In it are installed several experimental mills, 
by D. Bridge and Co.; a gas-fired steam boiler for a 
pressure of 150 lb. per square inch, by the Davis Gas 
Stove Company ; and vulcanising presses by MacTaggart, 
Scott and Co., and by Francis Shaw and Co. There is 
also a workshop fitted up with a lathe, drilling machine, 
shaper, &c. All the machinery is driven electrically off 
a 2000-volt single-phase (circuit, which transformed 
down to 200 volts. A direct current supply is also provided 
by a motor generator. Besides the basement and the 
annexe, there are fourteen good roves, which are devoted 
to the laboratories proper, offices, a board room and the 
library. The library already contains some 600 volumes, 
including most of the principal books and periodicals 
relating to rubber. 

The formation of comprehensive collections of books, 
both British and foreign, relating to the staple industries 
of the country is * matter of great public importance, 
and one which hitherto has received too little attention. 
The secretaries, pro tem., of the Association are: W. B. 
Peat and Co., of 11, lronmonger-lane, London, E.C. 2. 
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The Future of Canals. 


Tue half-yearly meeting of the Rochdale Canal 
Company was held in Manchester last week, and, 
according to the chairman, Mr. J. Sutcliffe Thomas, 
it is difficult to take an optimistic view of the future 
of our canals. On the Rochdale Canal the diminished 
earnings and large expenses have compelled the com- 
pany to abandon its carrying services and to dispose 
of some of its boats. Efforts made to hire out the 
unsold boats have not proved very successful owing 
to the small demand. The chairman said, however, 
that some of the discharged boatmen who had hired 
boats from the company were doing a fair business, but 
that they have to work very long hours in order to 
make a living. Competition from motors and rail- 
ways was, it was explained, making serious inroads 
upon water-borne interests, and such competition 
was likely to increase. Mention was made of the 
probable transfer of the Rochdale Canal Company’s 
reservoirs and water rights to the Oldham and 
Rochdale Corporations. 


New Telephone Service to Holland. 


Tue General Post Office authorities have announced 
that the recently laid Anglo-Dutch telephone cable 
is now available for communication between London 
and The Hague, Amsterdam and Rotterdam. At 
present only one circuit is equipped, but two other 
circuits with extensions to other Dutch towns will 
be opened when the additional land wires and certain 
necessary apparatus have been completed. The 
greater part of the land wires which are connected 
with the cable on the English side was erected in 
1914, prior to the war, but the under-water section 
could not be laid owing to naval operations in the 
North Sea ; indeed, the cable which was then in pro- 
cess of manufacture was, on its completion, used to 
augment the French service during the war. The new 
cable is approximately 80 nautical miles in length, 
and it is one of the longest telephone cables in the 
world. The loading coils, which have been inserted 
at intervals of one nautical mile along its length, 
not only ensure effective transmission of speed, but 
greatly enhance its clear-speaking qualities. 


The Mauretania’s New Port of Call. 


WITH a view to reducing still further the time taken 
on the voyage from New York to London the Cunard 
Company has arranged for the Mauretania to call at 
Plymouth on eastbound voyages, beginning with her 
departure from New York on September 5th. With 
the new arrangement it is anticipated that passengers 
leaving New York on Tuesday at noon will reach 
Plymouth the following Sunday in time to be in 
London the same evening. Leaving Plymouth, the 
vessel will then go on to Cherbourg, and on the 
Monday morning will land there her passengers for 
Paris and other continental centres before proceeding 
to Southampton. Other fast liners calling at Plymouth 
are the two largest ships of the French Line, France 
and Paris, which call both on the inward and outward 
voyages, while the Red Star and Holland-America 
Line ships also call there inward bound. 


Traffic Diversion on Main Roads. 


In his annual report, the County Surveyor of 
Staffordshire, Mr. James Moncur, refers to the 
importance of diverting traffic off roads undergoing 
repair, and makes the suggestion that his proposal 
might well be given effect to with the assistance of 
the patrol service of the Automobile Association. The 
Association now announces that it is ready to partici- 
pate in such a scheme on national lines, and has 
prepared a sketch map of the Staffordshire district 
to show how, for example, the traffic might be 
diverted from any sections of the three London- 
Manchester routes that happened to be under repair. 
The working out of a complete scheme can only, of 
course, take place with the co-operation of all the 
highway authorities ; but the suggestion is a valuable 
one and is worthy of joint effort to bring about its 
consummation. As tarry or bituminous materials 
are now largely used for roadmaking and repairing, 
and as tar-spraying is freely resorted to as a means of 
preserving the surface and preventing dust, the road 
users would be greatly benefited if it were possible 
to use equally good alternative routes until the roads 
under treatment were in a fit condition to be used. 


Import Duties on Machine Tools. 


EARLY in the year the Machine Tool Trades’ 
Association made an application to the Board of 
Trade under Part II. of the Safeguarding of Industries 
Act, and asked that import duties should be applied 
to machine tools coming from those countries the 
exchanges of which have collapsed. In formulating 
a complaint under this section of the Act the appli- 
cants have to make out a prima facie case that the 
goods are being sold or offered for sale either at prices 
below the cust of production in the country of origin 








or at prices which, by reason of the depreciation in 
the foreign exchange, are below the prices at which 
similar goods can be profitably manufactured in this 
country. We are given to understand, however, 
that with regard to machine tools the Board of Trade 
is not satisfied that such a prima facie case has been 
made out, and as things stand at present there is no 
intention of appointing a committee to inquire into 
the complaint. This does not, of course, preclude the 
applicants presenting further evidence in support of 
their complaint. 


Wireless Broadcasting. 


We recently made reference to the proposed 
combination of British wireless apparatus makers 
for the purpose of providing broadcasting services, 
and we now understand that at a meeting of manu- 
facturers, held at Marconi House last week, the 
formation of a single broadcasting company was 
formally approved. The articles of association, it 
was explained, are in course of preparation, and it is 
expected that the new company will be registered 
within the next few days. Broadcasting programmes 
will be commenced in the London area as soon as 
the permission of the Postmaster-General has been 
obtained, and in other areas as expeditiously as 
possible. Suggested provincial stations include 
Birmingham, Newcastle, Plymouth, Cardiff, Edin- 
burgh or Glasgow and Aberdeen. 


Floods in Sheffield. 


THE severe rainstorms of the early part of last week 
gave rise to heavy flooding, both in the manufacturing 
part of the city of Sheffield and also the suburbs. 
It has now been discovered that the inundation of 
certain parts of the city was caused by the bursting 
of sewer mains which were unable to withstand the 
great pressure of water. At Brightside the over- 
flowing of the river Don led to inundations at the 
works of Vickers Limited, where the strong room 
containing books and documents was submerged in 
6ft. of water. The sand deposited by the flood water 
has been the cause of much trouble in the machine- 
rooms of the various cutlery and silver works situated 
on the banks of the rivers which flow through the city, 
and has in many cases rendered a complete overhaul 
of the machinery necessary. 


Oil Fuel at the Port of Leith. 


AtrHouGH the Admiralty authorities possess oil 
fuel storage and bunkering facilities on the Firth of 
Forth, where their dep6t is interconnected with the 
Clyde installation by means of a special pipe line, the 
East Coast equipment for the bunkering of commercial 
ships cannot be said to compare with the Clyde 
facilities. For some time past negotiations have 
been in progress between the Anglo-Persian Oil 
Company, Scottish Oils, Limited, and the Leith 
Dock Commission, with a view to providing facilities 
for the fuelling of sea-going vessels at Leith. These 
negotiations, so we understand, have resulted in five 
large oil-carrying barges being allotted to the port 
of Leith. The barges are furnished with powerful 
pumps designed to deliver oil fuel from the barge to a 
steamer alongside at a rate up to 250 tons per hour. 
In view of the increasing number of oil-burning ships, 
this addition should prove very useful to the port. 


The White Star Liner Adriatic. 


Ow the morning of the 11th instant the White Star 
liner Adriatic reported that an explosion had taken 
place in No. 3 lower hold, the vessel then being some 
400 miles from Portland, Maine. According to 
accounts since received, the explosion took place at 
two o’clock in the morning in a reserve coal bunker 
50ft. blow the main deck. The hatches were blown 
off and the flame swept across the navigation deck, 
blackening the funnel and the upper part of the star- 
board rigging. The accident, according to the latest 
reports, resulted in five casualties, and that the fire 
did not spread further was due to the prompt action 
of the commander and the engineering staff. The 
exact cause of the accident not known, but it 
apparently occurred during the fixing of an electric 
light cable in the bunker. 
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Success of a British Flying Boat. 


Ir is a matter of considerable satisfaction in British 
flying circles that the race for the Schneider Cup, 
which was held at Naples on Saturday, was won by 
the British machine. The successful vessel was entered 
by the Supermarine Aviation Company, of South- 
ampton, and piloted by Mr. H. C. Baird. It was 
built specially for the race through the joint enterprise 
of the Supermarine and Napier Companies, and 
though small in size—it only measures some 28ft. 
across the wing tips—it is equipped with a 450 horse- 
power engine. During its early trials a speed of 150 
knots was attained, and descents into the sea from a 
height of 80ft. were made without darmage to the hull. 





The light and tough construction of the hull was 
doubtless an advantage in the first part of the trial, 
when the boat had to float at anchor for six hours 
unattended, thereby proving its buoyancy and sea- 
worthiness. After the landing trials had been made 
the real race of 200 miles over a closed triangular 
course was run. The trophy was first offered in 1913 
by M. Jacques Schneider, and its permanent holder 
will be that country which wins it three times in five 
years. The two previous races were won by Italian 
machines. In consequence of Mr. Baird’s victory 
the race will next year be flown in British waters, 
possibly at Eastbourne. : 


Electricity Supply in North Lancashire. 


EaR Ly in the year an inquiry was held at Barrow 
to consider the formation of one electricity supply 
district for North Lancashire and South Cumberland. 
The Electricity Commissioners have now issued their 
report, and, according to their view, the district as 
provisionally determined is, from both the engineering 
and economic points of view, too scattered for imme- 
diate development under one electrical authority. 
The inquiry has, nevertheless, served a useful pur- 
pose and has shown that improvements can be brought 
about in certain portions of the district along the 
following lines :—An extension of the Barrow Corpora- 
tion’s electrical activities to cover a wider area of 
supply ; a measure of consolidation in the Lancaster- 
Morecambe-Heysham area ; and the development of 
supply in the Millom-Bootle (Cumberland) area. 
The district will remain provisionally determined and 
the position will be reviewed by the Commissioners 
at a later date in the light of the developments then 
accomplished. 


The British Empire Patent Conference. 


Tue report of the British Empire Patent Con- 
ference, which has just been issued, is one of interest 
to all inventors. At the present time it requires 
altogether some fifty patents to protect an invention 
throughout the Empire, and the cost of these is nearly 
£1500, including renewal fees, but excluding agents’ 
charges. For many years there was an agitation in 
favour of an Empire patent, and eventually the 
Committee now reporting was formed to consider its 
practicability. It suggests the establishment of a 
Central Patent Office for the issue of such patents, 
and further, that the fee for each country should be 
£1 without any renewal fee, so that the cost would 
be about £50 instead of £1500. As a temporary 
measure it is proposed that until the central office has 
been set up a British patent should be accepted for 
registration throughout the Empire. The scheme as 
a whole seems to be practicable, although there 
remains a great deal of detail to be worked out ; but 
whether the various countries will consent to a reduc- 
tion of their patent fees is another matter. 


An American Training Ship. 


Tue United States cadet ship Annapolis, which 
left Liverpool during the week, to call at Madeira 
on her return voyage to Philadelphia, is the training 
ship for the boys who are being prepared by the 
Pennsylvania Nautical School as officers for the 
United States mercantile marine. Formerly a gun 
boat of special design for the navigation of Chinese 
rivers, the Annapolis has now been lent to the State 
of Pennsylvania by the American Government. She 
is an iron vessel of 1050 tons, fitted with auxiliary 
engines and carries, in addition to six officers, seventy- 
five cadets and a crew of thirty. The course of 
instruction covers a period of two years, and cadets 
are prepared, not only as deck officers, but also as 
engineers. Each year the ship makes two cruises, 
one in the winter time—usually to the West Indies 
and the other in the summer time, to some distant 
On this occasion Liverpool was visited. 


Imperial Air Mail Services. 


port. 


Tue first report of the Civil Aviation Advisory 
Board of the Air Ministry, which has just been issued, 
deals with Imperial air mail services generally and 
in particular with the service to India, Attention 
is confined throughout to the operation of an air mail 
service by heavier-than-air machines, and no reference 
is made to airships. The opinion of the Board 
is that the theoretical and practical aspects of the 
problem are so interdependent that the technical 
examination of the subject and the actual operation 
of the route must be conducted simultaneously. It 
recommends that the technical and scientific aspects 
of the problem should be referred to the Aeronautical 
Research Committee, and suggests terms of reference 
for its inquiry. Further recommendations are that 
the route from Baghdad to Karachi should be laid 
out and prepared for operations by civil machines, 
as should also the route from Cairo to Baghdad, now 
operated by the Royal Air Force. The Board further 
suggests that the main Imperial air route should 
extend from Karachi to Calcutta and beyond. 
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THE NESDRUM WATER-TUBE 


BOILER 


RICHARDSONS, WESTGARTH AND CO., LIMITED, MIDDLESBROUGH, ENGINEERS 


(For description see opposite page.) 
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FIG. 1—ARRANGEMENT OF BOILERS AT A STEEL WORKS 
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Improved Water-tube Boilers. 


Tue “ Nesdrum "’ water-tube boiler, manufactured at 
the Middlesbrough works of Richardsons, Westgarth and 
Co., Limited, is, no doubt, familiar to most of our readers, 
but certain alterations in the design have recently been 
made. Briefly, the main advantages claimed for this type 
of generator are simple construction, high efficiency, 
flexibility, and freedom from scale, these advantages 
being secured by the use of a series of upright straight 
tubes which are arranged in small groups or nests, and 
expanded into small drums. The sections are all expanded 
and tested in the factory, and they can easily be trans- 





| elevation and section through the conveyor pit is shown 
in Fig. 1. A side elevation of the ome nd boiler plant 
| is also given in Fig. 5. 

The main difference between the old and new design of 
the Nesdrum boiler is that whereas in the former case 
bent water nipple tubes are used for connecting the sections 
together, as shown in Fig. 6, straight nipple tubes are 
now employed, as shown in Fig. 2. Moreover, the lower 
headers or drums are much less shallow than they were 
originally, and by removing the manhole covers it is 
possible, with the aid of an electric lamp, to inspect the 
condition of all the nipple tubes as well as that of the main 
tubes, whilst the work of cleaning the nipple tubes is 
facilitated, as the tube cleaner can be passed through these 
tubes without difficulty. The nipple tubes are the only 


the front sections of the boiler, it is only the rear or econo- 
miser sets of tubes that require cleaning at frequent 
intervals. For removing the soot from the exterior of the 
tubes a steam jet is usually employed, and the operation 
can be carried out whilst the boiler is in use. Soot-cleaning 
doors are provided all round the‘ boiler, and as it is unneces- 
sary to remove any of the baffles, all the tubes can be swept 
down by means of wire brushes and scrapers, when the 
boiler is not in operation. As will be seen from the draw- 
ing—Fig. 6—the pressure parts are suspended from over- 
head joists supported _on a strong steel structure, and the 
boilers are therefore perfectly free to expand and contract. 
Owing to the absence of flat surfaces which need staying, 
the boiler is very suitable for working at high pressures. 

In the case of the Warrington installation, the super- 











FIGS. 3 AND 4—FRONT AND SIDE ELEVATIONS OF A WNESDRUM BOILER IN COURSE 


ported to their destination, whilst, as only the connecting 
nipples have to be fitted on site, the boilers can be erected 
very cheaply. The straight upright tubes, the makers 
point out, are practically self-cleaning, for any scale that 
may be formed within the’ tubes falls into the bottom of 
the drums, whilst, as the tubes are not provided with com- 
plicated baffling arrangements, the soot which accumulates 
on the outside of the tubes can easily be removed. If 


necessary, steam can be raised from cold water within | 
half an hour, and overloads ranging from 50 to 70 per | 


cent. can be carried. As all the drums are cylindrical and 
are fitted with spherical ends, stays which are apt to 
impede circulation or to cause trouble”during expansion 
and contraction are unnecessary. 

An installation of these boilers built in accordance with 
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tubes that have to be expanded during the course of erec- 
tion, for, as already stated, the sections are all completed 
and tested before they leave the maker’s works. , Each 
of the manholes belonging to the headers give access to 
each complete nest of tubes, and by! drawing them through 
the manholes any of the tubes can easily be withdrawn 
and replaced. A special feature of the boilers, to which 
the makers direct particular attention, is the absence of 
small hand-hole}fittings and metal-to-metal joints. It is 
now generally recognised, the makers point’ out,” that 
| upright or nearly upright tubes present the most favourable 
| surface for the hot gases. The course of the steam in these 
| tubes is direct, and induces a very rapid circulation at the 
| front of the boiler, whilst the water” flows downwards 
through the back tubes, which are only subjected to the 
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FIG. 5—SIDE ELEVATION OF THE 


Richardsons, Westgarth’s latest practice has recently been 
put down in the iron and steel works of Monk, Hall and Co., 
of Warrington, and the accompanying illustrations—Figs. 
1, 3, 4, and 5—give a good idea of the general character of 
the plant. From the plan—Fig. 1— it will be seen that there 
are four boilers with economisers at the back. Each boiler 
is capable of evaporating 16,000 lb. of water per hour 
under normal conditions, and has a heating surface of 
3500 square feet ; the total evaporation of the four boilers 
being 64,000 Ib. per hour. The boilers, it will be perceived, 
are arranged in pairs, and each pair forms a complete 
steam-raising unit with superheaters, economisers, mecha- 
nical stokers and feed pumps. The working pressure is 
200 Ib. per square inch. A coal and ash conveying plant 
with the usual steel storage bunkers made by W. J. Jenkin 
and Co., Limited, of Retford, is also included, and a front 


BOILER PLANT AT WARRINGTON 


action of the coolest gases and, hence, it is claimed, act as 
economiser, feed-water heater, and purifier. The feed 
water is led into the rear headers of the boiler, where it is 
evenly distributed, and as it passes down the tubes it is 
heated sufficiently to deposit any scale-forming matter, 
in the form of mud, which falls into the bottom drums and 
is easily blown out from time to time. 

When cleaning these boilers the interior of each group 
of tubes is washed through an ordinary manhole and tube 
brushes or turbine cleaners can be inserted into each, tube 
without the operator entering the drum, as the tubes can 
easily be washed whilst the operator is standing on top of 
the boiler and the operation of passing the cleaning appli- 
ance down the tubes can be performed as soon as the 
pressure has been released and without waiting for the 
boiler to cool down, As little or no scale accumulates in 








OF ERECTION 


heaters were supplied by Thomas Sugden, Limited, and 
are shown in the sectional elevation—Fig. 1. The chain- 
grate stokers, which are also illustrated in Fig. 1, were 
supplied by Edward Bennis and, Co., Limited, and the 
economisers by E. Green and Sons, Limited, and complete 
a very well-designed plant, reflecting credit upon the 
consulting engineer, Mr. W. F. Gedye, of Newcastle-on- 
Tyne, also upon Richardsons, Westgarth and Co., Limited, 
the main contractors, as well as the makers of the auxil- 
iaries. | An independent exhaustive test, covering a period 
of five days, under ordinary working conditions, has shown 
an overall efficiency of 81 per cent. 

During the past seventeen years a good number of there 
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riG.6—OLD TYPE OF NESDRUM BOILER 

boilers have been made. No fewer than nineteen “ Nes- 
drum ” boilers have been installed in the works of the 
Cargo Fleet Iron Company, Limited, Middlesbrough. Four 
large boilers have also been installed by the Waste Heat 
and Gas Electrical Generating Stations, Limited, at the 
Weardale station, Spennymoor. Four similar boilers have 
been erected by the Bankfoot Power Company, Limited, 
at its Bowden Close power station, Durham ; four at the 
Grangetown-Lackenby power station of the Newcastle- 
upon-Tyne Electric Supply Company, Limited ; and six 
boilers have been consent at the Blaenavon works, Mon., 
South Wales. Recently, two boilers, complete with super- 
heaters, and capable of evaporating 32,000 Ib. of water per 
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hour, have also been erected in a corporation power station 
in Sweden. These boilers, it is interesting to note, are 
supplying steam at a pressure of 350 lb. per square inch, 
and at a final temperature of 707 deg. Fah. The boilers 
are made for working pressures up to 500 lb. per square 
inch, and for the highest degree of superheat called for. 
They are suitable for being fired with coal, oil, blast-furnace 
and coke-oven gas, and with pulverised coal. The boilers 
have also been constructed for utilising waste heat in iron 
and steel works, and other industrial establishments. 








French National Testing Laboratory 


In the report recently issued by the Ministére de 
L'Instruction Publique et des Beaux-Arts, M. Loebnitz 
gives an account of the work of the testing laboratory 
of the Conservatoire National des Arts et Métiers during 
the years 1919 and 1920. The period under review 
was, we learn, one of reorganisation and readjustment, 
both from the points of view of the staff and equipment 
and also of the clientéle. The laboratory, which during 
the war was directed and staffed by the military authori- 
ties, is again in a position to offer its services to French 
industrial and civil undertakings, and the response 
during the period under consideration was apparently 
very satisfactory, the figures given indicating that as 
early as 1920 the number of tests made more than equalled 
a which the laboratory was called upon to make in 

The following is a brief summ of the work of the 
different departments. In the Physics Department 
@ new section for the testing of clinical thermometers was 
opened and is in successful operation, while a number 
of important recearches on X-ray absorption was carried 
out, while the process of the distillation of peat and 
wood with a view to determining the maximum yield of 
volatile products was investigated. The orders received 
by this department were 904 in 1919 and 538 in 1920, 
the total number of tests carried out during those years 
being 903 and 1389 respectively. 

In the Department of Metallurgy the testing machine 
equipment was improved during the period under review 
and new apparatus for belt testing was put down. There 
was 4 considerable accession to the micrographical records, 
and among other special studies undertaken were tests 
on steel boiler tubes for industrial purposes and on brass 
condenser tubes for the French Navy. The effect of wind- 
pressure on a steel lattice mast for carrying overhead 
lines was also studied. The mast tested was about 66ft. 
6in. high and had a stiffening cross-arm 8ft. 10in. long 
fixed at a distance of 50ft. 9in. from the ground. The 
mast was of square section, and had a length of side at 
the base of 4ft. 9in. In this department 795 orders for 
tests were received “during 1919 and 970 in 1920, the 
nember of tests carried out being 4054 and 3459 respec- 
tively. 

Tn the section dealing with constructional materials, 
considerable progress was made, a series of tests on the 
burning of clay, for the manufacture of bricks and tiles 
was undertaken, in addition to lime-burning trials in 
connection with the production of limes and cements. 
Other experiments were devoted to the investigation 
of a particular sand from the point of view of its appli- 
cation in the manufacture of silico-calcareous products. 
The orders for tests to be made received by this depart- 
ment amounted to 326 in 1919 and 500 in 1920, and the 
total number of tests made during these two years was 
6959 and 14156. 

The Engineering Department had again resumed 
its normal activity as far as civil work is concerned, 
and a large number of trials on engines, pumps and acces- 
sories was carried out. The figures show that whereas 
in 1919 137 orders for tests were received the 1920 figure 
was 191, which compares well with the pre-war figure 
of 193 for the year 1913. In addition to the ordinary 
work of this department, 10,282 oxygen cylinders were 
tested in 1920 for the military authorities. The total 
number of tests made was 1316 in 1919 and 11,006 
in 1920. 

The Department of Chemistry carried out a large number 
of tests for outside undertakings as well as for other sections 
of the testing laboratory. The orders received by this 
department were 411 during 1919 and 788 during 1920 
and tests undertaken for other sections amounted to 
146 and 252 in the years named. The work done included 
investigations of the properties of lubricants, metals 
and alloys, fuels, feed waters, paints and glass, the separate 
tests numbering 621 in 1919 and 1345 in 1920. This 
department was also concerned with the carrying out 
of some new tests of transformer oils, which were necessi- 
tated by the new standard specification adopted by 
L’Union des Syndicats de l’Electricité. These tests 
included the following determinations :—({a) The ten- 
dency to form deposits after heating the oil to a tempera- 
ture of 150 deg. Cent. for 5 hours, 50 hours, and 135 hours ; 
(6) the flash-point of the oil and its vapours; (c) the 
viscosity (Engler) at 20 deg. and 50 deg. Cent. ; (d) the 
loss of weight due to evaporation after heating for 6 hour 
at a temperature of 100 deg. Cent. ; and (e) the density, 
freezing point, water content and the amount of acid, 
alkali and sulphur present. 








ELECTRIC ROAD TRACTION. 


THE carrying out of hydro-electric schemes for the 
electrification of the Orleans and Midi Railways and for 
the distribution of current for agricultural and industrial 
purposes has led some haulage contractors in the south 
of France to go into the question of replacing petrol 
lorries with electric vehicles. The idea is almost as old 
as the commercial vehicle itself, for at a time when the 
petrol motor was far less reliable than it is now it was 
proposed to offer facilities for recharging batteries of elec- 
tric wagons at regular intervals along all the highways 
of the country. What was then impracticable on account 
of the cost will be very much simplified when the scheme 
of electrifying the whole of France is carried out. It 
is alleged that with the big hydro-electric plants being 


laid down it will be possible to supply current at one half 
the present cost, and special terms will be given to farmers 
under the system of rural electrification whereby current 
will be distributed from the main feeders to the remotest 
districts. In parts of the country, too far removed 
from the hydro-electric area, the rural districts will be 
offered financial and other facilities for laying down 
generating plants of their own. If it be possible to supply 
commercial motor users with current at specially low 
prices it is quite conceivable that the old plan of establish- 
ing recharging stations at distances of 60 miles or so will 
be revived. In that case the use of electric lorries would 
become general. They have the disadvantage of carrying 
less load on account of the weight of the batteries and 
of travelling at lower speeds, but, on the other hand, 
accumulator firms guarantee the life of the batteries and 
supply them under conditions of a fixed maintenance 
cost, so that the owner knows exactly what will be the 
cost per mile. If, therefore, the commercial vehicle 
user is supplied with current at the same price as the farmer 
there is every prospect of electric road traction becoming 
very economical. The farmer, too, is promised facilities 
for electrically tilling his land at particularly low cost, 
and the trials of electrical ploughing gear carried out in 
different parts of the country, and the efforts being made 
by the Orleans Railway Company to encourage experi- 
ments, show that those interested in the development 
of electricity have every confidence in the ultimate 
general employment of that source of energy. At the same 
time, all these schemes of electrification are based upon 
theoretical figures and the comparatively low working 
costs of hydro-electric installations, but as the hydro- 
electric feeders are to be connected up with the feeders 
from the thermic plants to avoid any risk of interruption 
of supply it is by no means certain that the cost will be 
so low as it is represented. Nevertheless, one of the con- 
ditions of the concession is that farmers must be specially 
favoured in the supply of cheap current, and it is quite 
possible that]the same¥advantage may be exended to 
commercial vehicle users. 








Letters to the Editor. 











(We do not hold ourselves responsible for the opinions of our 
-) 
STEAM JET AIR EJECTORS. 
Sm,—The very interesting t of the develop t of the 





Mirrlees-Watson ejector plant, described in your issue of July 
2ist last, should direct close attention to the unsatisfactory 
state of affairs regarding the theoretical aspect of such apparatus. 
There seems to be considerable dubiety in the minds of many 
people as to what are the underlying principles of jet extraction 
and vacuum production I use the two terms advisedly, and am 
satisfied that they are distinct from one another. Givena definite 
initial jet steam pressure, there is one definite vacuum or 
“ depression ” p that can be obtained in one stage of an 
ejector for a given degree of superheat, or what is identical, for 
the corresponding value of n, the expansion index (mean value). 
In a former letter of mine, published in your issue of February 
10th last, is given a relationship between the pressures involved, 
including the back pressure of the apparatus. That equation is 
applicable to the steam ejector and has been compared with 
actual performances and found in close agreement with facts. 
It can be used for determining the number of ejector stages 
required to produce a required vacuum. The back pressure of 
the first stage being the or “ depression ”’ pressure of the 
next stage and so on. 

For a postulated performance at the specified vacuum there 
is a limited range of steam pressure that will ensure stability 
of action, and it is necessary to keep the jet steam pressure within 
certain limits to conform with the mass velocity conditions at 
the minimum section of the diffuser. The steam consumption 
varies with the degree of vacuum and the mass of air vapour 
ejected at that vacuum. On the assumption that the diffusers 
have a compression efficiency of 50 per cent. and that 10 per 
cent. of the available jet energy is lost in the combining tube due 
to shock and eddy losses, I have calculated that the steam con- 
sumption per 1 Ib. of air withdrawn from a condenser at a 28in. 
vacuum should be about 7Ib. This is in agreement with the 
curve given by Messrs. Mirrlees-Watson, and is illuminating as 
regards the efficiencies. 

The steam consumption does not vary with the pressure, 
except in the usual thermo-dynamic manner. 

Pressure control of steam consumption is wrong in principle, 
as it tends to disturb the v P obtained. 

From theoretical considerations it is most interesting to know 
that the ejector only entrains as much air and vapour as can be 
compressed by the available work of the jet steam. 

In my opinion, the “ frictional entrainment ” theory is wrong, 
and this appears to receive support in view of the multiple jet 
nozzles being discarded for the single jet type, the prototype of 
this apparatus. 

Further economies in steam consumption do not appear possible 
until the cycle of steam action is altered. The experience of the 
firm as regards cooling the diffuser gives food for reflection. My 
own opinion is, that even although the jet steam be highly super- 
heated and may preferably be still superheated at the end of 
expansion, yet the vapour from the condenser in the first ejector 
stage is so wet that on compression the latent heat absorbed 
is sufficient to ensure that the compression of the air is inter- 
mediate between an adiabatic and an isothermal curve. I can 
quite credit Messrs. Mirrlees-Watson’s temperature of 215 deg. 
Fah. on final discharge. It shows a very discriminating and 
careful design. 

The letter of Mr. R. Velut in your issue of the 4th inst. raises 
some queries as to design. The point regarding the effect of the 
temperature in the intermediate condenser on the main con- 
denser vacuum can be explained by means of the “ depression ” 
equation referred to above. The jet steam produces a certain 

P e independently of its own final temperature, 
assuming constant specific heat, and delivers the extracted air 
vapour at constant pressure into the intermediate condenser. 
Then, provided that the second stage can maintain the pressure 
depression in that condenser, any variation in temperature 
therein cannot affect the main condenser vacuum. The lower 
the temperature in the intermediate condenser the better for 
economy in ejector steam in the second stage. The use of cold 
injection water is quite d+fensible, because the major part of the 














make-up supply could be used possibly for this purpose. The 
abolition of the leak-in air supply is a decided step forward in 
design, and again shows evidence of close observation. If the 
diagrams can be relied upon for accuracy, it seems to show that a 
smaller throat area in the diffuser is obtained by expanding the 
air from the condenser into the combining tube of the second 
stage when starting up. Thus the air brings with it almost 
sufficient kinetic energy to compress itself back to the pressure 
of the atmosphere, having due regard to the diffuser inefficiency. 
This, of course, rneans a higher throat velocity for pressures just 
below at pheric, and theref: a smaller throat area, con- 
forming more to normal vacuum working and thus eliminating 
the necessity for an air leak. 

Mr. Velut seems to be in error in stating that the throat p v 
conditions are determined by the discharge pressure. Surely 
the pv state depends upon the degree of vacuum and conse- 
quently of jet steam expansion and specific volume of the 
“ extractate,”’ to coin a word. What is certain is that the differ- 
ence in the pressure forces on discharge, and at the throat, 
together with the mean effective pressures on the sloping walls, 
must be bal d by the tal forces. In passing, it should 
be noted that the results obtained from momental considerations 
must be identical with those derived from the kinetic energy 
equations. In practice the problem of action is more easily 
solved by the use of the energy equations. To be of use to engi- 
neers experiments for curves of performance should preferably 
be carried out under vapour conditions, as in actual practice, 
and sufficient information given to enable an estimate of the 
entrained vapour to be made. We would then naturally seek for 
a standard of parison which can quite easily be formulated : 
but in view of the small percentage of steam required compared 
with the overall plant steam—say, 1 per cent. of the total—it 
appears that the stability of the apparatus is the dominating 
problem that is engaging attention, and appears to be in a fair 
way of solution. 

At the same time, although this percentage is small, there is 
no reason why it should not be reduced to at least $ per cent. 

It is commonly thought that the kinetic principle of the 
ejector is inherently inefficient, and that the application of such 
apparatus is necessarily limited. The present efficiency re- 
ferred to the total B.Th.U. supplied, and neglecting the B.Th.U.’s 
returned to the boiler, is about 15 to 20 per cent., on the assump- 
tion that only the heat liberated in the jet steam at super 
atmospheric pressure is utilised, the large sub-atmospheric 
range being entirely lost. 

There is every reason to believe that the ejector has an 
immense future in another form, since the efficiency is capable 
of much improvement with more scientific principles of design. _ 

Henry A. Hersven, B.Se. (Lond.), A.M.I. Mech. F. 

Birmingham, August 9th. 











WATER RAISING. 


Str,—I have been away on the Continent for some time, and 
I have only just read your issue of July 21st, in which is a con- 
tribution from your correspondent “ N. 58.” on the subject of 
water raising. The diagram printed with his letter and extracted 
with descriptive matter from “‘ Gregory’s Mechanics ” of 1825, 
shows a system of water raising which is one of several designed 
in the early centuries, based on the principle of Hero's table 
fountain, é.¢., the pressure of a water column on another body of 
water transmitted through an air medium 

None of these systems, so far as history shows, have ever 
proved of practical utility, and the reason is apparent from the 
paper designs which have been preserved in the old-time records. 
For instance, the device illustrated in your issue above referred 
to would have proved inoperative had it ever been put to prac- 
tical use, as no provision is suggested to prevent the water in 
the first chamber f from being driven back through the river 
inlet instead of into the tank g above, which would destroy the 
whole cycle of operations. Again, there is no correlation of 
movement shown between the oscillations of the “ water 
balance ” and the completed strokes in the apparatus. Even if 
a time flow of water, coinciding with a particular stroke, were 
allowed to oscillate the water balance one way, there is no way 
suggested to stop the time flow and completely reverse the action. 
There is still another reason for belief that these ancient 
designs were never put to practical use. In the invention of the 
Hydrautomat it was discovered that the water entering the 
operating chamber carried with it in greater or less degree a 
number of air bubbles, which in time accumulated and gradually 
imereased the volume of air in the apparatus to the gradual 
exclusion of water in the series of tanks, and finally the apparatus 
ceased to work altogether. It was for this reason that a separate 
invention called the automatic air cut-out was made necessary. 
This invention applies to any water self-raiser and without it, 
I believe, no water self-raiser would continue to operate. 
London, August 7th. Atan SULLIVAN. 


POROSITY OF CASTINGS. 


Srr,—I shall be obliged if any readers of Tae ENGINEER can 
refer me to any published particulars of investigations relating 
to the porosity of materials used in engineering work. It is 
sometimes stated that brass castings, when subjected to water 
pressure, are found to be porous, and I have endeavoured to 
find published results of the effect of the thickness of the material 
in determining this resistance to water pressure in the case of 
cast brass, gun-metal, forged and rolled steel. It is recognised 
that the quality of the workmanship in manufacture is also a 
factor which influences this resistance ; but there are probably 
some data available which are used asa basis in deciding the thick - 
ness of a fitting that is subject to water pressure. 

It is customary to paint or “tin fittings heavily to assist 
them to resist water pressure. Can information also be given 
regarding the merits of the various methods of painting fittings 
for this purpose, ¢.g., spraying, brushing and “dipping ;” also 
how painting compares with “ tinning ” the fitting in enabling 
it to resist external water pressure ? C. E. B. 
August 8th. 








EXPERIMENTS are, it is reported, now being conducted 
between Zurich and Romanshorn in connection with a 
new system of motor vehicles running on rails. The 
vehicles are driven by an internal combustion engine of 
250 horse-power, and attain a speed of 70 kiloms. an hour. 
The passenger cars seat seventy, and one or two cars can 
be attached, according to the gradients. The cost of fuel 
is estimated at 50 per cent. less than in steam engines. 
The trials have taken place in the presence of engineers 
and the Director of the Swiss Railways. 





steam consumption is in the second stage. In fact, the feed 
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Railway Matters. 





THE Vale of Glamorgan Railway—a subsidiary of the | 


Barry—has become part of the Great Western system as 
from July Ist. 


THE six companies which are to form the Eastern, 


Notes and Memoranda. 





IT was stated in the House of Commons recently that 
15,399 tons of dressed lead ore and 5064 tons of dressed 
| zine ore were produced in the United Kingdom in 1920, 

as against 38,412 tons and 17,478 tons respectively in 


North-Eastern and East Scottish Group are to form a new | 1895 and 77,746 tons and 23,978 tons respectively in 1875. 


company. Terms for exchange of stocks have been agreed, 
and were announced on the 4th instant. 


Tue Royal Assent has been given to the Bill jointly | of the 16,500-ton Agamemnon at a speed of 15 knots 
promoted by the Port of London Authority and the | 
Midland Railway, sanctioning the construction of a float- | 
ing landing stage, and the provision of other facilities | 


for dealing with ocean liners at Tilbury. 

Tue Stationery Office has published at 3s. a blue book 
containing the reports of the Ministry of Transport 
inspecting officers into those accidents that occurred 


One of the outstanding features of the naval exercises 
off the Isle of Wight, on August Ist, was the control 


by means of wireless from the destroyer Truant. It 
is said that the ship was not only steered in this manner, 
but that her engines were also started, stopped and con- 
| volied while running, by the same means, the boilers 
being fired with oil fuel. 


Waritinc on “Industrial Electric Heating” in the 
July issue of the Metropolitan Vickers Gazette, Mr. J. 8. 


during the three months ended December 31st last which | Pearce says the latest type of resistance furnace employed 
were inquired into, also the reports for the same period | i" America has advanced beyond the muffle stage, in which 


of the assistant inspecting and sub-inspecting officers. 


In connection with the unification of the Australian 
railway gauges, it is reported that the Commonwealth 
and New South Wales Governments have reached an 
agreement invelving the construction of a new line 480 
miles long from Port Augusta to Hay, which would provide 
a complete uniform gauge from Western Australia to 
Queensland. 


THE list of papers to be read next winter at the Institute 
of Transport has now been issued. It includes one on 
“Wagon Stock on British Railways,” by Mr. H. N. 
Gresley (February 5th); one on “ The Operation of a 
Railway-owned Port,” by Major G. 8. Szlumper (March 
5th); and one relating to electrification by Sir Philip 
Dawson (May 7th). 


FurTHER changes in the Great Western administrative | 


staff are now announced. Mr. W. A. Stanier, manager 
of the Swindon locomotive works, becomes works assistant 
to the chief mechanical engineer; Mr. R. A. G. Hanning- 
ton, who had just been made carriage and wagon works 
manager, succeeds Mr. Stanier, and Mr. E. T. J.gEvans 
succeeds Mr. Hannington. Mr. W. Cleaver, formerly 
engineer to the Port Talbot Railway and Docks, becomes 
resident dock engineer at Newport (Alexandra Docks). 


A Power Stations and Tramway Committee, appointed 
by the Wellington (N.Z.) City Council to investigate the 
general control and conditions of the tramway services 
in the city, has made the following recommendations :— 
Car shed extensions, estimated cost £25,000; new cars, 
£84,000 ; duplication of lines, £25,000; construction of 
limited number of double-decker cars to cope with rush 
traffic. When the Mangahao hydro-electric scheme is 
completed the Council will take the power for its tramways 
from this source. Three rotary converters will be installed. 
It is estimated that the largest will cost from £50,000 to 
£60,000. 

On the evening of April 19th a light engine, without 
anyone on the footplate, ran through Sunningdale Station 
on the up line at about 60 miles per hour and through 
Virginia Water Station at about 8 miles per hour. It had 
started from Ascot and came to a stand just beyond the 
up advanced starting signal at Virginia Water. This 
incident came about through a slight collision at Ascot 
as to which Colonel Mount has recently reported. The 
driver saw there was about to be a collision and told his 
fireman to jump. He either lost his nerve and also jumped 
himself or was knocked off the footplate. Anyway, he 
failed to close the regulator and the collision started the 
engine off. It was in full forward gear and the damper 
was open, so the fire burnt itself low, steam fell, the 
vacuum was not maintained, and the engine came to a 
stand, although on a falling gradient of 1 in 150. The 
action taken by the signalmen was very commendable, 
whilst a driver, who heard of the incident at Chertsey, 
hurried off to the scene and got there in fourteen minutes, 
is deserving of high praise for his promptitude. 

THe privately-owned railway wagon has been given 
another lease of life. On the Ist instant, Lord Henry 
Cavendish-Bentinck asked whether, in order to assist 
the railway companies in the economic management of 
railway traffic and so enable them to reduce passenger 
fares, the Ministry of Transport would exercise its rights 
to purchase all the private wagons now being operated on 
the lines and hand them over on payment to the com- 
panies. Mr. Neal replied that circumstances had changed 
since the passing of the Ministry of Transport Act and new 
arrangements in regard to the future organisation of 
railways had been made in the Railways Act of last 
session. The Government recognised these alterations in 
the position, and did not contemplate so far as it was con- 
cerned the acquisition of privately-owned wagons by 
the State, a course which, in its view, and as it was at 
present advised, could not be regarded as practicable. It 
may be remembered that in this column of our issue of 
January 24th last, we intimated that the Ministry had 
ceased to require particulars as to privately-owned 
wagons. 

THE Melbourne and Metropolitan Tramways Board has 
submitted to the Minister of Public Works an interim report 
on the electrification of the cable tramways and the con- 
struction of the more urgently required of the electric 
lines. This report, which is accompanied by a mass of 
information collected during the last two years, while 
the board has been endeavouring to grasp the uire- 
ments of each of the districts, precedes a scheme 
which is to be submitted within three or four months’ 
time. None of the proposed lines can be constructed 
without authority from Parliament, and the various pro- 
posals must be submitted to the Railways Standing 
Committee for investigation and report. The board’s 
estimate of the cost of electrifying the cable tramways 
amounts to £4,200,000. The cost of about 30 miles of 
new electric tramway, with additional rolling stock, is 
placed at £2,000,000—or for conversion and extension, 
£6,200,000. It is proposed to spread the expenditure over 
fifteen years. The total proposals before the Board repre- 
sent 153 miles of single track. As regards the sequence of 


| the winding is wrapped round a refractory muffle and the 

resistor is actually put inside the furnace, so that it radiates 
|heat directly to the material to be heated. A small 
| muffle furnace of this type made by the Westinghouse 
Company is rated at 6.8 kilowatts and gives a temperature 
of 2000 deg. Fah. in 75 minutes. Fifty steps of temperature 
control can be obtained between 500 and 2000 deg. Fah. 


THE purpose of an investigation, just begun by the 
United States Bureau of Mines, in co-operation with the 
Forest Service Laboratory, is to determine the character 
and efficiency of preservatives used for mine timbers. 
Information will be gathered as to the present extent 
of the use of such preservatives in treating mine timber 
and as to their efficacy in the prevention of timber decay. 
Data will also be obtained as to the cost and saving 
| effected in mine timbering by the use of preservatives, the 
sources of supply of preservative material, and the extent 
| of fire prevention afforded by certain preservatives and 
certain coverings. The investigation is to be conducted 
in connection with coal, metal, and other mines. 


In a paper on “ Turbine Gearing,” read before the 
Liverpool Engineering Society, Mr. 8. B. Freeman explains 
that there have been attempts to harden the materials 
from which the gears are cut. The penalty involved is 
that grinding must be resorted to to correct deformations 
caused in the hardening process. Since helical wheels 
cannot conveniently be ground, the straight spur tooth 
must be adopted. Large wheels cannot be ground at all by 
reason of technical difficulties. Methods of hardening the 
teeth locally by oxy-acetylene or electric arc heating and 
rapid quenching are also being tried. The most common 
defects so far experienced in forged steel have been 
inadequate heat treatment and slag inclusions. 





THE satisfactory development of the electrical branch 





of the import trade of China, which was experienced 


|} in 1920, has, according to the latest official information, 


| continued unimpeded. 


The customs figures for the im- 
portation of electrical materials and fittings are 13.2 
million taels for 1921, which is anoteworthy advance over 
the 6.3 million and 5 million taels recorded for 1920 and 
1919 respectively. As might be expected, the adverse 
trade conditions have caused a marked decline in the sale 
of small lighting plants, which, however, may also be 
partly due to the installation of new, or the improvement 
of existing, plants or public light services. Several con- 
tracts for large power and light plants for places in the 
interior were settled during the year, and an increasing 
tendency to install larger units of 1000, and 5000 kilowatts 
is noticeable, while only a couple of years ago 200 and 
400 kilowatts were considered sufficient to meet require- 
ments. 


ATTENTION is drawn by Mr. Charles Evan Fowler 
in a recent article in Engineering and Contracting to the 
large wind pressures that must be allowed for in very 
tall structures such as chimneys. Wind velocity records 
made in the Gulf of Mexico indicate that velocities of 
from 120 to 140 miles per hour have been observed giving 
pressures, according to Smeaton’s rule, of from 77 Ib. 
to 98lb. per square foot, or, according to the United 
States Weight Bureau rule, from 55 Ib. to 74 Ib. per square 
foot. For a structure situated in any position where 
such extreme velocities might be expected the ordinary 
rule of 30 Ib. to 50 lb. per square foot would be inadequate. 
Even though the structure is not situated in a hurricane 
country its exposed position or great height may warrant 
the adoption of a high pressure unit. Thus, in the case 
of the 600ft. chimney of the Tacoma smelter, at Tacoma, 
Washington, the unit of pressure adopted by Mr. Fowler 
was based upon a velocity of 125 miles per hour. Experi- 
ence shows that the wind pressure at considerable alti- 
tudes is much greater than it is nearer the surface of the 
earth, and also that on small areas a pressure several 
times as great as the average pressure on large areas 
may be attained. 


Some interesting investigations on aluminium con- 
taining tin have been carried out by E. Heyn and E. 
Wetzel of the Kaiser-Wilhelm-Institut fir Metallfor- 
schung at Neubabelsberg and have been published in 
the “‘ Proceedings *’ of this Institute. The investigations 
arose from the attempts to elucidate the origin of the 
brittleness of certain tin foil, which, when freshly rolled 
was as soft and pliable as the average material, but 
which after a few days became through and through 
brittle. The origin has been traced to a small 
amount of aluminium contained in the tin. Even 
0.25 per cent. of aluminium is sufficient to make 
the tin completely brittle in a short time, so that 
the foil breaks up on the slightest bending stress. The 
effect is probably due to great difference in electrolytic 
potential between tin and aluminium, which, under 
moist atmospheric conditions results in the gradual 
conversion of the aluminium to aluminium oxide. The 
splitting process always commences at the surface and 
makes its way down into the centre of the material. 
Tin, which, owing to the above cause, has been rendered 
useless can be regenerated and completely freed from 
aluminium by melting, when the alumina remains as a 
grey residue. The addition of lead to the tin does not 
retard the advent of the brittleness, but the addition 





conversion, it is proposed that the first lines shall be those 
which link up present electric systems. 





of 2 or more per cent, of copper is advantageous, 


| operated by steam. 


Miscellanea. 





ACCORDING to a message from Karlsdad, the Swedish 
Water Power Board has ordered from the Finshyttan 
Company a large water turbine set intended for the 
expansion of the power station at Lillaedet. The wheel 
of the turbine is to have a diameter of 6 m., being thus 
among the largest in the world, and is to be delivered 
this year. 


Tue third of the Hydro Electric Commission's 60,000 
| horse-power generators at the new Chippawa plant at 
| Queenston was given its initial run recently without 
mishap. When the new unit commences to deliver 
electrical energy the total capacity of the plant will 
amount to 175,000 horse-power, and it is anticipated 
that the whole of that output will be taken up before 
the middle of the month. In view of the possible abnormal 
demand for power, consequent on the coal shortage, 
work on units Nos. 4 and 5 is to be hurried as soon as possi - 
ble. 


POTENTIALLY one of the greatest cotton-producing 
countries in the world, Brazil at present offers a favourable 
market for cotton-ginning machinery. The annual pro- 
duction of Brazilian cotton is about 450,000 bales, the 
a being cultivated in practically every State of the 

nion. The most productive districts are those in the 
States of Sao Paulo, Cearé, Rio de Janeiro, Pernambuco, 
Bahia, Minas Geraes and Sergipe. Although no accurate 
computation of the number of ginning plants has been 
arrived at, it is believed that in the State of Parahyba- 
do-Norte there are about 570 gins, of which 450 are 
In the State of Bahia there are 400, 
and in that of Minas Geraes 70. Regarding the greater 
part of the plants, it has been practically decided to sub- 
stitute electric for steam operation. 


Tue Federal Power Commission reports that there is 
more water-power development under way in the United 
States than at any previous period in the nation’s history. 
Applications for water-power developments filed with the 
Commission have reached a total of 321, and involve 
approximately 20,000,000 horse-power, or more than twice 
the existing water-power installation of the country. In 
the last year, after the first rush of applications had come 


in, they aggregated 6,000,000 horse-power of proposed 


| installation. Up to June 30th last, the report says, the 


Commission had authorised a total of sixty preliminary 
or survey permits and forty-nine licences, eighteen of the 
latter being for transmission lines, the permits involving 
an estimated installation of 2,386,000 horse-power, and 
the thirty-one liconces for projects representing a total of 
1,932,000 horse-power. 


A PAMPHLET, entitled ““ The Wireless Weather Manual : 
A Guide to the Reception and Interpretation of Weather 
Reports and Forecasts Distributed by Wireless Telegraphy 
in Great Britain,”’ which has just been published by the 
Meteorological Office, should prove of interest to all 
possessors of wireless receiving apparatus to whom the 
weather is a matter of interest or concern. No fewer than 
twenty-four weather messages are now “‘ broadcast "’ from 
the Air Ministry daily between the hours of 2 a.m. and 
9.50 p.m. Of these, fourteen consist of special “ Aviation 
Reports,” transmitted on 1680m. C.W. hourly from 
4.35 a.m. to 5.35 p.m. Although very many amateurs 
listen in for the “‘ General Inference,” issued at 9.15 a.m. 
and 8 p.m. each day, comparatively few are aware that 
detailed weather forecasts for six separate districts of 
England and Southern Scotland are dispatched on 1300 m. 
C.W. in a simple code thrice daily, at about 9 a.m., 3 p.m., 
and 8 p.m. 


Brrore the termination of the last Parliament tenders 
were called for the erection of a bridge across the Sydney 
Harbour, which were to be lodged by October next. 
For the purpose of supplying intending tenderers with 
any further information on the subject, the consulting 
engineer (Mr. Bradfield) was sent by the Government to 
New York, from whence he will proceed to London. In 
consequence of the great increase in traffic this bridge has 
become a vital necessity, but although attempts have 
previously been made on several occasions during. the 
past twenty years, as soon as a loan was proposed to carry 
out the work it has always been defeated on the grounds 
that such a large sum of money would be better utilised 
on other more necessary constructions. As a new parlia- 
mentary party was recently returned, the Bill will again 
have to be submitted, and it is now proposed to invite 
alternative tenders, (1) by the Government raising a 
loan ; (2) by the tenderer providing the capital necessary 
for its erection and suitable provision being made for repay - 
ment by charging a toll and taxing those districts in which 
the land will be enhanced. The latter proposal appears 
to meet with general public approval, and from the trend 
of past events will doubtless be accepted if a suitable 
tender is submitted. 


THE economic potentialities of Persia are such, says the 
Commercial Secretary to H.M. Legation at Teheran, that 
some day, when its awakening is more general, the country 
will surely become a hungry market for machinery, and 
those foreign manufacturers who have quietly studied 
the ground and prepared their plans and pressed their 
opportunities in the present difficult times will have 
the best chance. Amongst the engineering products which 
are necessary he mentions electrical plant and railway and 
tramway plant. Continuing, he says: “‘ It will be under- 
stood that the introduction of engineering products in an 
ancient country which has only a dim and distant know- 
ledge of the marvels of modern mechanics must be cautious 
at first. Machinery must be of the simplest and cheapest 
kind, so that by modest and immediately successful 
beginnings the idea may become implanted in the Persian 
mind that a machine is not a consumer of money but a 
producer of it. What would sell soonest would be small 
power-generating machines (to do the work of men who 
turn handles all day). Power-generating machines must 
be portable and capable of developing from 1 to 4 horse- 
power and capable of working with kerosene. Small 
electric plants for generating current for lighting purposes 
and charging accumulators should be capable of being 
run on kerosene and of maintaining from 50 to 250 lamps 
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Fleet Reductions and |Comparative Strength. 


It may be doubted whether the general public 
even dimly appreciates the enormous reduction 
which the Royal Navy has undergone during the 
past three years. That a considerable number of 
vessels in each class have been transferred to the 
disposal list, and sold to be broken up at home or 
abroad, is common knowledge, but the full extent 
of this unparalleled clearance of naval material is 
realised by few. Many of the vessels thus discarded 
would have been excluded in any case from the post- 
war reorganisation of the Fleet, owing in part to 
deterioration in fighting value and in part to 
reasons of economy. Others, however, would 
probably have been retained for some years longer 
as ships still capable of performing useful work, 
had not the Washington agreement prematurely 
condemned them to the scrap heap. How far the 
process of reduction has gone is revealed by the 
fact that the Admiralty last week gave orders for 
the last capital ships affected by the agreement to 
have their armament disabled, preparatory to their 
being sold. The ships in question are the Erin, 
Orion, Conqueror, and Monarch, battleships, and 
the Lion and Princess Royal, battle-cruisers, all of 
which were launched ten to twelve years ago. It is 
interesting to recall that the Conqueror, Monarch, 
Thunderer and Princess Royal were the “ con- 
tingent Dreadnoughts ” voted in 1909, as additions 
to the normal programme for that year, these four 
ships representing the fruits of a vigorous agitation 
waged by the Press in favour of extraordinary 
measures to meet the menace of German naval 
expansion. The “ Orion” class, of which the 
Thunderer is now to be the only survivor, were the 
first modern battleships to mount 13.5in. guns, for 
which reason they were popularly referred to as 
‘ super-Dreadnoughts.” At the outbreak of war 
they were among the most powerful units of the 
Grand Fleet. Still more remarkable, however, 
were the battle-cruisers of the “Lion” type, 
comprising the nameship herself, the Princess 
Royal, and the ill-fated Queen Mary. Laid down 
two months before Lord Fisher’s long term of office 
as First Sea Lord came to a close, the Lion embodied 
his tactical ideas to a pronounced degree—very 
high speed combined with tremendous hitting 
power, but only moderate protection—his intention 
being that these ships should fight at very long 
range, where their powerful guns could inflict 
heavy punishment on the enemy without giving 
his lighter armament a chance of replying with 
effect. At the Battle of Jutland circumstances 
apparently did not favour the employment of such 
tactics, for our battle-cruisers engaged the enemy 
at medium range and were thus exposed to the full 
weight of his counter fire. From the engineering 











point of view, the Lion was a most noteworthy 
ship. In the preceding “ Indefatigable”’ class, 
machinery of 43,000 shaft horse-power had been 
installed to attain a ye of 25 knots. As the 
Lion, however, was designed for a still higher 
velocity and was the heavier ship by some 7550 
tons, her turbine engines, constructed by Vickers 
Limited, were planned to develop 70,000 shaft 
horse-power, a figure that seemed prodigious for 
those days. On trial at full power, with her boilers 
burning coal only, she worked up to 73,802 shaft 
horse-power, her speed being 27 knots. Her sister 
ship Princess Royal improved upon this by develop- 
ing 76,510 shaft horse-power and 28 .52 knots, thus 
establishing a record, which remained unbroken 
till the end of 1914, when the Tiger realised 104,635 
shaft horse-power and 29 knots. 


With the deletion of the six capital ships named 
above, our Fleet now contains only 18 battleships 
and four battle-cruisers. It will eventually be 
reinforced by the two 35,000-ton battleships which 
are to be laid down early next year, but their com- 
pletion will automatically displace four older 
vessels—Thunderer, King George V., Centurion, 
Ajax—bringing the total of capital ships down to 
20. It is interesting to compare this establishment 
with that which was maintained respectively in 
August, 1914, and at the date of the Armistice, 
more than four years later. At the opening of 
hostilities we had available for service 22 Dread- 
nought battleships and nine battle-cruisers, besides 
40 pre-Dreadnoughts and 34 armoured cruisers. 
Completing or still on the stocks were 10 battleships 
and one battle cruiser. This gave us an eventual 
strength of 42 all-big-gun ships, plus 74 armoured 
ships of the older type, an aggregate of no less 
than 116 ships. In the course of the war our 
Dreadnought fleet was augmented by three battle- 
ships, which were being built to foreign order, 
and two battle-cruisers, additions which exactly 
balanced war losses so far as number was con- 
cerned. Our Dreadnought strength therefore 
remained practically constant, but among the 
older armoured ships casualties were exceedingly 
heavy and these, of course, were not replaced. 
The Armistice found us with the following vessels 
in service :—Dreadnought battleships, 33 ; battle- 
cruisers, 9; pre-Dreadnought battleships, 30 ; 
armoured cruisers, 17—not counting old ships of 
this type employed on subsidiary duty. To-day, 
of these 89 vessels, only 22 remain with the Fleet, 
a fact that conveys very strikingly the ruthless 
weeding-out which has taken place in the interval. 
We have, in fact, scrapped the entire pre-Dread- 
noughtfleetof 47 ships and with them have gone nine 
Dreadnoughts and six battle-cruisers. The smaller 
types of fighting craft have, of course, been swept 
away in far greater numbers. Light cruisers have 
gone by the score and destroyers by the hundred, 
while the submarine flotilla has shrunk from 130 
boats to 58. Other Powers have also effected 
reductions in their naval establishments, but, 
having far less material to dispose of, their com- 
bined effort in this direction falls very far short of 
ours, The present composition of the world’s 
navies is shown in great detail in the Admiralty 
Return which was published recently by order of 
Parliament. Under the Washington Agreement 
the battle fleets of the British Empire and the 
United States are to be of equal strength, and that 
of Japan is limited to 10 ships. Pursuant to this 
arrangement, the United States is required to 
scrap 15 all-big-gun ships, of which only two were 
completed, and approximately a dozen battle- 
ships of older type; Japan, on her part, being 
pledged to discard 12 ships in all, including four 
that were unfinished. As the other two signatories, 
France and Italy, possess no capital ships surplus 
to their respective tonnage ratios, neither Power 
is called upon to scrap any of its existing material. 

Passing from heavy ships of war to those of 
lighter types, we find that the British Empire has 
four aircraft carriers complete and two being built, 
though it might be more correct to describe the 
Eagle as being reconstructed. The United States 
Navy has only one carrier at present, but two of 
its cancelled battle-cruisers are being redesigned 
for that purpose. Japan, which has one ship built 
and two under construction, is also preparing to 
convert two unfinished battle-cruisers into aircraft 
carriers. In spite of the withdrawal of so many 
ships, the British Empire is still able to marshal an 
imposing array of light cruisers, viz., 51 built and 
8 being built. From the number we have un- 
fortunately to deduct the Raleigh, which appears to 
be a total loss. The United States is credited with 
9 light cruisers built—all of which are obsolete— 
and 10 being constructed, while the corresponding 
totals for Japan are 12 and 13, her completed 
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vessels, with but four exceptions, being of modern 
design and high speed. Moreover, since this return 
was compiled, a new Japanese programme of 
construction has been announced, which includes 
eight light cruisers. When therefore the factors of 
age, tonnage and speed are taken into considera- 
tion, it appears that Japan will eventually have the 
most powerful light cruiser fleet in the world. Our 
present superiority in this respect is largely dis- 
counted by the fact that most of our ships were 
designed for work in the narrow seas, and if 
required to engage in ocean cruising would be 
handicapped by their limited dimensions and fuel 
capacity. Both in destroyers and submarines the 
United States Navy now occupies the leading 
position. Of the former, it has upwards of 300, 
while we cannot muster two-thirds of that total. 
In submarines, the disparity will be especially 
marked, when, in accordance with the Admiralty’s 
plans, our establishment is reduced to 58 boats 
at the end of the financial year, or 64 boats if those 
in Australian service are included. By that date 
the United States will have 141 submarines built 
and being built and Japan 56, plus 24 new boats 
projected in the new shipbuilding scheme. The 
impression conveyed by a perusal of this official 
return is that the British Navy has indeed been 
“cut to the bone,” and that but for the cordial 
relations now prevailing between Great Britain 
and the other principal maritime States our strength 
at sea would be grossly inadequate for the defence 
of the Empire. As it is, the One-Power Standard 
we are supposed to be maintaining applies only to 
capital ships and cruisers. In minor vessels, 
which nevertheless seem cast for a highly im- 
portant réle in future naval warfare, we are already 
outnumbered to an extent that in other circum- 
stances would be disturbing. 


Trade Problems. 


In most producing countries there is an accu- 
mulation of raw material and manufactured goods 
which cannot be disposed of in the world’s markets. 
Such a state of things would suggest an over- 
production, but it is really due to the fact that 
consumers are not always able to pay the price 
for the goods they need. Compared with pre-war 
values, the cost of essentials has doubled and even 
trebled, and the purchasing power of customers 
has diminished in almost the same proportion on 
account of the increasingly heavy charges imposed 
upon them. Therefore, there must be an adjust- 
ment to permit of manufacturers offering their 
goods at prices which consumers can pay. The 
situation is complicated by the differences and 
fluctuations in money values. The engineer- 
salesman finds nowadays that his business is a 
mathematical problem, coupled with the laws of 
probabilities. He must be particularly well versed 
in matters that do not usually come within his 
scope to know what is likely to be the value of his 
goods in a foreign country at a certain date; but 
this, in the majority of cases, matters little when 
the foreign customer refuses to buy anything from 
a country in which the exchange rate is against 
him. The customer believes that the goods must 
be necessarily dear, whereas it is becoming more 
and more evident that the rate of exchange, so 
long as it preserves a certain stability, is a much 
smaller factor in influencing the prices of mer- 
chandise than formerly. As a matter of fact, the 
process of adjustment is making steady headway, 
and despite the fluctuations of the franc and the 
collapse of the mark, the British manufacturer is 
in a better position for doing business in foreign 
markets than at any time since the war. The 
depreciation of money values does not mean a 
corresponding reduction in manufacturing costs. 
Every fall in the value of the franc and the mark 
is accompanied by an increase in the cost of living, 
and while there is little reduction during a tem- 
porary appreciation a further advance only accen- 
tuates the increase, partly because countries with 
a large fiduciary circulation seek to prevent the 
export of money by restricting purchases of produce 
abroad, and home growers are therefore in a better 
position to control the market. As higher prices 
are paid for essentials it follows that there can be 
no general reduction in wages, and manufacturers 
can see no means of reducing costs. The only hope, 
so far as France is concerned, lies in an increased 
individual production, but there is no evidence of 
the French worker producing more for the wages 
received, and in a general way the burden of high 
wages has been aggravated by a restriction of at 
least 20 per cent. in individual output. It is 
because manufacturing costs have a tendency to 


that the adjustment of international trade is taking 
place gradually through the more stable con- 
ditions existing in Great Britain. The “index” 
of living costs shows a continuous improvement, 
and this is reflected in the lower wages which 
workers have been able to accept in certain com- 
petitive industries. In those cases the adjustment 
is already effected. 


Under present conditions manufacturing costs 
cannot be reduced in France, for example, except 
by a diminution of transport charges and by an 
increase in working hours. In the weaving industry 
British firms have been able to bring down prices 
to an extent that permits of their underselling 
Roubaix manufacturers in their own district. The 
French weavers declare that unless the men consent 
to accept lower wages they will be obliged to shut 
down the factories. The workers affirm that 
owing to the higher cost of living the acceptance 
of a wages reduction is out of the question. The 
same thing is observable in the colliery industry, 
where it is found impossible to dispose of the 
accumulation of coal at the pits while British fuel 
is being sent into the country at prices which the 
French coalowners cannot possibly compete with. 
The imports of coal into France during the first 
five months of the year amounted to 5,200,000 
tons, or more than two and a-half times the 
quantity in the similar period of 1921. The French 
coalowners cannot sell because the cost of extrac- 
tion in wages alone is now between 35f. and 45f. a 
ton, as compared with 7.77f. before the war. What 
has been said of textiles and coal applies equally 
to other classes of goods. There are, of course, 
exceptions, such as textile machinery and other 
manufactures, which foreign countries must pur- 
chase for the reconstruction of works and for the 
creation of new ones. But in competitive goods 
British firms can only secure a large amount of 
foreign trade by continuing to reduce prices with 
the aid of lower wages proportionate to a diminu- 
tion in living costs. A cheapening of essential 
products is easier to bring about in Britain than in 
countries in which the home agricultural industry 
is protected by heavy duties on imported produce, 
and the gradual decline of living costs and wages 
in Britain will in time nullify the effects of the 
exchange rate, while the advantage thus obtained 
will be enormously increased when international 
finance has been so far adjusted as to reduce the 
discrepancy in money values. This means that 
British workers must co-operate with manufac- 
turers, remembering that wages cannot be regarded 
as a fixed factor, but should be adapted, to a 
certain extent, to the conditions under which the 
manufacturer is able to dispose of his goods. The 
more the manufacturer can sell the greater is the 
employment that can be offered, and the better 
off will the men find themselves in the long run. 
The fact that even with the supposed advantage of 
a high exchange rate the French are not immune 
from foreign competition is proved by the high 
duties they have imposed on imported goods, and 
manufacturers in France complain that the situa- 
tion will remain precarious until the men are 
uired to work more hours a day and until the 
railway freights are considerably reduced. Big 
engineering firms which, before the war, sent large 
quantities of machinery abroad, are now doing no 
foreign business at all. One concern in the Nord, 
which formerly supplied sugar-making machinery 
to Central and South America, has not, this year, 
secured a single order. Nor can it be urged that 
the situation is seriously aggravated by com- 
petition from Germany. It is true that the manu- 
facturing costs in that country are relatively much 
less than they are elsewhere, but that is due not 
so much to the depreciated currency, which is 
accompanied by higher prices, as to the greater 
individual production of the men in proportion 
to the wages received and to the exceptional 
advantages in the way of transport. It is, more- 
over, admitted that German manufacturers are 
ready to sacrifice profits in order to secure export 
business, with the intention of making profits 
later on; but with the fiscal policy adopted by the 
allied countries Germany has not yet been able to 
secure a hold on those markets. The minimum 
tariff gives to British firms an advantage which 
will enable them to do business when the economic 
situation permits of a still further reduction in 
manufacturing costs. 


The world’s needs are far in excess of the present 
production. Excluding Russia, there are many 
markets that could take considerable quantities 
of goods if they were able to pay for them. Those 
markets are gradually putting their affairs in order, 


from countries which are able to offer them under 
the best conditions. In Roumania the grain 
harvest is so good that enormous quantities of 
cereals are being exported, and the result will be 
an improvement in the economic conditions of that 
country, which should add distinctly to its valye 
as a market. Reports from Bulgaria show that a 
serious programme of industrial development is 
being carried out, while in Czecho-Slovakia the 
situation is improving to the extent that before 
long the country will have largely overcome its 
economic difficulties. All those markets have now 
a clear understanding that they can only be saved 
from a financial collapse by carrying out a sane 
policy of retrenchment and developing the national 
resources, and having thus given proof of their 
intention to do the best they can with their own 
efforts there is no doubt that foreign aid will be 
forthcoming to help in the work of progress. So 
far as those States are concerned, we appear to be 
at a turning point when it will be possible to 
resume business relations under more normal con- 
ditions. The future is also more reassuring with 
regard to some of the countries in Western Europe. 
The British Government has already signed a pre- 
liminary agreement for a commercial treaty with 
Spain. A treaty with France is only a question of 
time, and will probably be embodied in a general 
understanding with that country. The whole 
question of treaties is taking the form of separate 
arrangements, and is necessarily complicated, and 
while presenting many difficulties in negotiation 
they will, at all events, prepare the way for business 
and help to give a much-needed stability to inter- 
national trade. There are great hopes for the 
future if labour will act on the principle that sales 
can only be increased and employment assured for 
all by bringing down productive costs to a level 
that will enable the manufacturer to sell his goods 
abroad. Prosperity can never be secured by an 
arbitrary standard of wages. Labour is indirectly 
interested in the sales, and if the manufacturer is 
able to increase his turnover by selling at lower 
prices he is usually able, by means of the heavier 
production, to pay higher wages to his men. 


College and Workshop. 


Sessions at the engineering schools and colleges 
have come to an end, and in a few weeks a batch 
of several hundred young men will be seeking the 
means of taking their first step in the world of prac- 
tical engineering. The future before them, it must 
be confessed, is none too bright. Many of them 
will desire to enter upon their workshop training, 
and many others will seek at once some occupation 
out of which bread and butter, at least, may be 
made. But what will they find? Even if they 
are fortunate enough to be able to pull some strings, 
those who wish to enter workshops will receive 
all too often the same reply, that the shops are 
working only part time, that the employers find it 
difficult, if not impossible to employ their existing 
apprentices, and regret that they are not in a 
position to take any more at present. Those who 
can pull no strings at all may count themselves 
happy if they get so much as an acknowledgment 
of their letters. The men who have already com- 
pleted their practical training and are looking for 
jobs must expect to find themselves no better off 
than the would-be apprentices. With all the engi- 
neering trades, almost without exception, still 
greatly depressed, there are few, if any, posts 
vacant, and where there are vacancies, instead of 
filling them employers are forced to carry on with 
the staffs they have, and they welcome the gaps 
rather than regret them. One has only to look 
at the very short list of situations open in the pages 
of the engineering newspapers to see what small 
opportunities present themselves at the moment 
to young and inexperienced men. 

We have no doubt that every other profession 
is in the same position as engineering, for all are 
suffering equally from the depression in trade, and 
we might take a hopeful view of the situation if 
the young men could wait for the long-delayed re- 
vival. That is what many of them, or their parents, 
cannot afford to do, and they must slip out of the 
profession into other ways of life, or, as many do 
yearly, seek to exercise their engincering talents 
in the limited field of the motor garage and the 
petty power station. All professions assert that 
they are overstocked, but we fancy few do so with 
more justification than engineering. When, some 
thirty odd years ago, the world suddenly awoke 
to the fact that engineering called for exceptional 
scholastic training, new colleges began to appear 
all over the country, and in a few years there was 
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school, whilst even the smallest academy, for young 
gentlemen, started its modern or scientific “ side.” 
As a result, boys and parents were faced with an 
irresistible temptation. Here, on one side, were 
the new schools about which everyone was talking, 
fitted with fascinating laboratories and provided 
with workshops that offered all sorts of possi- 
bilities for “ government contracts,” and there, 
on the other, was the ever-increasing intrusion of 
engineering into every-day life and the continual 
ery of professors and the Press that science was the 
key to the future of England. Little wonder that 
boys were bitten with the desire to enter these 
colleges, little wonder that their parents saw in the 
laboratories and the workshops visions of the 
greatness of their sons. In these circumstances 
it is not surprising that many boys and young men 
who have no real aptitude for engineering find their 
way into our colleges. In the days when the 
workshop preceded the college, factory life soon 
sifted out those suitable for the calling of the 
engineer, but nowadays with the course of train- 
ing reversed, many young men win for themselves 
diplomas in engineering long before they have 
had the opportunity to prove themselves engineers. 
Fortunate it is that our two leading institutions 
still insist rigidly upon practical training, and we 
trust sincerely that the day will never come when, 
under the pressure of those who fail to recognise 
that there is more in engineering than can be learnt 
at college or university, they surrender a test of a 
man’s fitness for his occupation by the lodestone 
of practical craftsmanship and workshop instincts. 

The position in which parents are placed is, we 
admit, an embarrassing one. The colleges are 
open to their sons, but the workshops are not, and 
they are, in consequence, unable to apply the 
factory test to their sons. Even in normal times 
the problem is difficult enough. Not all employers 
are ready to take ’prentices above the trade class, 
and year by year it grows harder and harder to find 
places for students. Moreover, the tendency 
towards standardisation and specialisation have 
robbed practical training of much of its merit. 
What must happen in the future, it is difficult to 
foresee. Years ago, when the engineer was made 
in the workshop and taught himself what he could 
from books, conference after conference was held 
with the object of stimulating technical education. 
Now it would seem that education has outrun 
training, and a new series of conferences is required 
so that some means of ensuring to students open- 
ings in factories may be found. College-workshops 
and workshop-colleges cannot take the place of the 
real commercial factory, with its industrial life 
and the continual economic pressure of the market. 
You can no more make a sound engineer by book- 
learning and laboratory work alone than you could 
make apt lawyers without long study at the bar 
or clever surgeons and physicians without years 
of experience in hospitals. ? Real and varied work- 
shop training, extending over several years, is an 
essential element in the making of engineers. How 
to obtain it is a problem which becomes more acute 
day by day. We commend it to the attention of 
our readers. 





Obituary. 


GISBERT KAPP. 


By the death of Dr. Gisbert Kapp, who passed 
away at his home at Selly Park, Birmingham, on 
the 10th of this month, the electrical profession has 
lost one of its most able members. Although the last 
few years of his life seem to have been spent in almost 
complete retirement, he was, as all electrical engineers 
know, one of the foremost and most ingenious of 
electrical experts, and his work will long be remem- 
bered. Dr. Kapp was born at Mauer, near Vienna, 
on September 2nd, 1852, his father being German and 
his mother Scottish. After working some time in an 
engineering factory in Germany and having studied 
at the Ziirich Polytechnic, he became in 1873 a mem- 
ber of the engineering staff at the Vienna International 
Exhibition, and two years later he came to England 
to take up a post with Messrs. Gwynne and Co. 
Subsequently he spent a few years in travelling on 
the Continent and in the North of Africa; but in 
1882 he returned to England, where he met Colonel 
Crompton, who made him electrical designer at his 
Chelmsford works. 

In conjunction with Colonel Crompton he invented, 
among other things, a system of compounding 
dynamos and new electrical instruments for measuring 
current and electromotive force. He also took out 
patents on his own account for electrical measuring 
instruments that could be permanently calibrated 
by using over-saturated electro-magnets, a self- 
regulating are lighting dynamo, an alternating- 


of alternating-current distribution, a return feeder 
traction booster, and a transformer which was 
patented jointly with Messrs. W. H. Snell and Kent. 

In the spring of 1885 Dr. Kapp left Crompton’s 
works in order to enter business by himself as a 
dynamo designer, and a number of firms, including 
Messrs. W. H. Allen, Johnson and Phillips, and 
F. M. Newton, of Taunton, began to build his direct- 
current machines under licence. His alternator was 
not taken up by any manufacturer in this country, 
but the Oerlikon Company constructed the machine 
for some years and installed some fairly large water 
turbine-driven units in the Ziirich central station. 
In the design of his alternator Kapp aimed at making 
the whole of the armature winding active, which led 
to the development of a disc armature with a coiled 
band iron core; but eventually this and other early 
machines were superseded by the revolving field and 
fixed armature machine. In the early days Dr. Kapp 
also gave much attention to the design of transformers. 
Whilst some designers were endeavouring to reduce 
the hysteresis loss, others to save iron and copper, 
and others to reduce the inductive drop, Kapp was 
endeavouring to minimise labour and to utilise every 
scrap of iron in the sheet from which the laminations 
were punched. His first transformer proved a failure, 
because it made a great deal of noise, and the simple 
design had to be abandoned in favour of a trans- 
former which involved separate sheets interleaved 
at the corners, a construction which required more 
labour and led to a slight waste of iron. Eventually 
he and other engineers discovered that the most im- 
portant factors in transformer design were strong 
mechanical construction, interleaved joints, alloyed 
iron, subdivision of the winding, good insulation and 
efficient cooling. 

In 1888 Dr. Kapp commenced practice as a con- 
sulting engineer. He also became a frequent con- 
tributor to technical journals, including the Elec- 
trician and THe ENGINEER, and in 1886 he accepted 
an appointment as editor of Industries. In 1885 he 
read a paper before the Institution of Civil Engineers 
on “‘ Modern Dynamos and their Engines,” for which 
he received a Telford premium and medal. His book 
on “The Electrical Transmission of Energy’’ was 
published in 1886, the fourth edition appearing in 
1894. From time to time he read a fair number of 
papers before the Institution of Electrical Engineers, 
of which he eventually became president. His earliest 
paper before that body seems to have been read in 
1886, when the Institution was known as the Society 
of Telegraph Engineers and Electricians, the title of 
the paper being “The Pre-determination of the 
Characteristics of a Dynamo.’’ Another early paper 
which he read before this Society was on “ Alter- 
nating-current Transformers.” That was in 1888, 
whilst a vear later he presented a paper at the Insti- 
tution of Civil Engineers on “ Alternating-current 
Machinery.” 

As a lecturer on electrical engineering Dr. Kapp 
was always interesting. In the spring of 1881 he gave 
three Cantor lectures on “‘ Electric Transmission of 
Power” at the Society of Arts. He also lectured at 
the School of Military Engineering on “ Electric 
Tramways and Alternating Currents.” He was a 
member of the Institution of Civil Engineers, the 
Institution of Electrical Engineers, and a honorary 
member of the Physical Society, of Frankfort. In 
the autumn of 1894 he left England to take up an 
appointment as secretary to the General Association 
of Engineers in Germany and to become editor of the 
Elektrotechnische Zeitschrift. He was also one of the 
lecturers on electrical engineering at the technical 
high school in Charlottenburg; but in December, 
1904, he was appointed to the newly created Chair of 
Electrical Engineering at the Birmingham University. 
In recognition of his services whilst in Germany, two 
of the technical high schools conferred the title of 
Doctor of Engineering upon him. In 1913 he acted 
as British delegate at the Electro-technical Com- 
mission meeting held in Berlin. The best known of 
his books are “ Dynamos, Alternators and Trans- 
formers,”’ “‘ The Transformer,” and ‘‘ Electro-mechani- 
cal Design,” the latter being translated into French, 
Italian, Russian and German. For some years prior 
to his death Dr. Kapp took a great interest in power 
factor correction, and besides reading papers on the 
subject, he invented the vibrating type of phase 
advancer, which appears to have met with a very 
fair measure of success. 


R. SAXTON WHITE. 


WE regret to have to announce the death of Colonel 
R. Saxton White, the youngest son of the late Captain 
Richard White, of the Royal Navy and of the P. and O. 
Company. Colonel White was born at Southampton 
on June 15th, 1847. He was educated privately and 
at Southampton College, and he served his appren- 
ticeship with Messrs. Day, Summers and Co., of 
Southampton. After completing his apprenticeship 
he was associated with W. Denny and Brothers, 
Dumbarton, as draughtsman, and subsequently 
with Robert Napier and Sons, Glasgow. In 1875 he 
was appointed manager of the Barrow Shipbuilding 
Company, in which position he designed and con- 
structed, among other large steamers, the City of 
Rome for the Inman Line. In 1883 he became manager 
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Armstrong, Mitchell and Co., Newcastle-upon-Tyne, 
where he was associated with the late Colonel Henry 
F. Swan, C.B., in the development of the construction 
of vessels for the carriage of petroleum in bulk, as 
well as of other important passenger, ice-breaking 
and general trade vessels. In 1890 he received the 
appointment of manager of the shipyard and director 
of the Fairfield Shipbuilding and Engineering Com- 
pany, Limited, under the late Sir Wm. Pearce, Bart., 
and while holding it he designed and constructed the 
Cunarders Campania and Lucania and other fast 
ocean-going cross-Channel steamers. 

In 1896 Colonel White returned to the Walker ship- 
yard as general manager and local director, where 
under his direction many unique designs were deve- 
loped and important vessels constructed. On the 
amalgamation of the Armstrong and Walker ship- 
yards in 1919 he was appointed consultative general 
manager, which position he held up to his retirement 
in December, 1920. 

Colonel White was a member of the Institution of 
Civil Engineers, of the Institution of Naval Architects, 
of which he was a vice-president, of the Institution 
of Engineers and Shipbuilders in Scotland, and of the 
North-East Coast Institution of Engineers and Ship- 
builders, of which he was a past-president and also 
a Fellow. He was, moreover, a member of the 
Worshipful Company of Shipwrights and was a Free- 
man of the City of London. He served on the Com- 
mission appointed by the Home Office for the con- 
sideration of the census of production question, and 
took great interest in all matters affecting the rela- 
tions between Capital and Labour, being strongly of 
opinion that the interests of both might best be 
reconciled by the existence of trade unions having 
strong executives and equally strong federations of 
employers, whereby the principles of collective 
bargaining might best be assured to the advantages 
of both employers and employed. For many years 
Colonel White took an active interest in the Volunteer 
and Territorial Forces and served in all ranks. In 
1902 he succeeded Colonel Swan in the command of 
the 2nd Volunteer Battalion, Northumberland Fusi- 
liers. He held the Volunteer Decoration, and was also 
on the Commission of the Peace for the county of 
Northumberland. 


WILLIAM BERNARD GODFREY. 


Tue refrigerating machinery industry loses, by the 
death of William Bernard Godfrey, which took place 
on July 27th, at Hindhead, one of those who took a 
prominent part in its early development. He was 
the youngest son of the late Mr. Joseph Sylvester 
Godfrey, of the Middle Temple, was educated at 
Winchester College, and served his apprenticeship 
with Quick and Son. In 1876 and 1877 he was assis- 
tant engineer in the construction of the first steam 
tramways in Paris, and from 1878 to 1880 was erecting 
for the Lontin Electric Light Company some of the 
first public electric lighting installations in London, 
notably at the old Gaiety Theatre and the Opera 
House. 

In 1881 Mr. Godfrey became a partner with Mr. 
Everard Hesketh in the works of J. and E. Hall at 
Dartford, and together they developed an important 
business as makers of refrigerating machinery, and 
were engaged from the earliest days of the industry 
in fitting out ships for the importation of frozen meat. 
In 1888 the late Mr. Alexander Marcet joined the 
firm, and after much experimenting they developed 
the CO, refrigerating machine into the practical 
machine as it exists to-day. At the formation of the 
present company in 1900 Mr. Godfrey continued as 
director in charge of the financial department until 
his retirement in 1910. He also took part in the more 
recent developments of the commercial motor vehicle 
side of the works. 

Mr. Godfrey was a member of the Institutions of 
Civil, Mechanical and Electrical Engineers. 
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15-TON LOCOMOTIVE STEAM JIB CRANE FOR MOROCCO 
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15-Ton Steam Travelling Cranes 
for Morocco. 


We illustrate on page 174 one of six 15-ton portable 
steam travelling cranes which have recently been built 
by Stothert and Pitt, Limited, of Bath, to the order of 
Messrs. Fougerolle Fréres, of Paris, for service on port 
works in Morocco. ‘These cranes were designed for severe 
working conditions in quarries on temporary roads, and 
are, consequently, of very robust construction throughout. 
They are intended to lift, slew, and travel with 15 tons 
suspended at 23ft. radius, or with 10 tons at 33ft. radius. 
These loads can also be derricked in to a minimum radius 
of 16ft. The gauge of rails for working conditions is 
13ft. 1}in., but the cranes are fitted with an extra set of 
wheels on each axle for 4ft. 84in. gauge for transfer pur- 
poses when moving the cranes from place to place on the 
port works. 

The cranes run on twelve wheels for either gauge, and 
the maximum wheel base is 13ft. I}in. There is a range 
of lift of 28ft. above and of 10ft. below the rails. The 
poiler, which is of the vertical cross-tube type, is 4ft. 3in, 
diameter by 9ft. high. The engines have two cylinders, 
9in. bore by 12in. stroke, and are fitted with link motion 
reversing gear. The crane truck carries 15 tons of rough 
stone or concrete ballast, and provision is made under 
the boiler for 8 tons of similar ballast to provide the neces- 
sary stability under all working conditions. The super- 
structure revolves on a live ring of steel-coned rollers 
working on mild steel upper and lower roller paths 1 lft. 
diameter. 

The jib, which is 37ft. long, is of lattice construction, 
and is supported by derrick ropes reeved in twelve parts, 
two parts leading off the derrick barrel, which is actuated 
by means of worm gearing and provided with a safety 
clip brake to hold the jib when the clutch is out of gear. 
An automatic radius indicator is fitted to the crane jib. 
The hoisting gear is double purchase, and is provided 
with fast and slow speed change gears, this change of gear 
being common to all motions except the slewing. A foot 
brake is provided for holding or controlling the descent 
of the load under all conditions. 

The slewing gear is operated from double-friction cones 
which are lined with Ferodo, and an automatic slipping 
clutch is fitted in the train of the spur reduction gear to 
relieve the slewing rack pinion of severe stresses when 
starting up or stopping this motion. A foot pedal brake 
is also fitted on the first slew gear shaft. The framing 
of the superstructure and truck is built up of mild steel 
sections and plates connected together by cross girders, 
machine riveting being employed throughout. 

A complete house of flat steel sheets is provided over the 
crane superstructure. The driver's position is near the 
lower end of the jib, so as to allow a full and unrestricted 
view of the work being done. 

The speeds of the various movements are as follows : 
Lifting 15 tons, 60ft. per minute in slow gear, and with 
lighter loads up to 150ft. per minute in fast gear ; slewing 
15 tons, 1} revolutions per minute of the crane; and 
travelling, 100ft. per minute. The total weight of crane 
in working order is 95 tons. 


American Methods of Manufac- 
turing Malleable Iron Castings.’ 


Tue Lay-out or A MALLEABLE PLANT. 


STARTING with the lay-out of the plant, the details 
of which should have most serious consideration, it is 
obvious that its correct plan will be dependent upon 
the plant capacity specified, and the shape of the building 
site. In connection with the latter high ground should 
be selected, if possible, while low ground that is naturally 
wet and cannot be successfully drained should be shunned 
as worthless, for if annealing ovens are erected in such 
a locality, annealing difficulties will prove to be perpetual. 
Whether the plant is to consist of one or various working 
units, and even if the raw materials are to be handled 
by means of a crane, it is desirable that each kind be 
stored as near to the metallurgical apparatus in which 
it is to be used as is both convenient and possible. It 
is advisable that at the sidings where the raw materials 
are to be discharged, the tracks be elevated on trestles 
of a height and length that will admit of the rapid and 
cheap discharge of car contents. 

In the case of the moulding, face and core sand, a saving 
will result if the roof of the buildings in which they are 
to be stored is flush with the tracks on the trestle, in order 
that the cars can be discharged directly through roof 
openings into the building or sheds, which should be con- 
structed with this end in view. Irrespective of the size 
of the plant, the various departments in each unit should 
bear such a relation to each other that the product from 
the very start of operations and at each step in the process 
should be continuously approaching the shipping room 
in the most direct manner possible, in order to avoid 
the retracing of steps. Economy in construction will 
result if each separate department is dimensioned strictly 
on the basis of providing not much room in excess of that 
which will occasion quite serious congestion when running 
at maximum capacity. Experience has convinced the 
author that, in rare instances only, are malleable iron 
plants ever run at maximum capacity, for when business 
is booming, labour is scarce and inefficient, and when 
labour is plenty and men willing to do a fair day's work, 
there is a dearth of business. A little crowding therefore, 
in the various departments can be tolerated at times 
that prove exceptional. The one-storey straight-line 
plant of fair capacity—25 to 35 tons of castings per day— 
with core room and shipping rooms at extreme ends, 
and foundry, hard iron mills, trimming room, grinding 
and sand blast room, annealing room, and soft mills 
in between and located in the order named, will be found 
convenient, and can be so arranged as to permit of consider- 
able economy in construction, while admitting of consider- 
* Abstract of paper read by Enrique Touceda, Albany, New 
York, at the recent. conference in Birmingham of the Institution 
of British Foundrymen, 





able flexibility as to expansion. The character of building 
unit, very pop’ at the present time in the States, is the 
one storey, steel skeleton type, with curtain walls, brick 
pilasters, and concrete foundations, with either a saw tooth 
roof, or one of usual construction with sufficient pitch, 
and 30ft. wide, a monitor running the full length of the 
building with window sashes hinged at the top to swing 
inward, and sashes in the curtain wall pivoted at the centre, 
the roof covering being of slate, slag, fabricated cement 
asbestos tile, or other fireproof material. The one storey 
building of this type with either style roof possesses many 
advantages, in that maximum visibility within is assured, 
ventilation is facilitated, and fire risk minimised. 


Founpry FLoor. 


The foundry floor is another item that is deserving 
of some thought. Some favour the concrete floor, but 
the writer believes that if a vote were taken of the moulders 
the decision would be in favour of almost any other type. 
The concrete floor is unquestionably hard on the feet, 
and dangerous in some particulars. When spills occur 
an eye can be lost or serious burns sustained due to the 
instantaneous generation of steam from the moisture 
on the floor surface, which invariably is more or less 
wet. Serious accidents have occurred in the carrying 
of iron through the moulder slipping on the rounded 
particles of metal that have been occasioned by spills. 
Even when the floor has been properly laid, it subsequently 
can be ruined through carelessness on the part of the 
moulder in shaking out the castings too hot. However, 
the worst feature of the concrete floor is its great tendency 
to transmit vibration. When bumpers or vibrators 
are used, the probability of shaking down dirt from the 
cope or the cope itself is great. A floor of hard-wood 
blocks properly laid on a sand foundation yields better 
all round service, and is equally good for the gangways 
or, if protected with a little packing where the pots are 
dumped, for the annealing room ; but when used in the 
annealing room a strip paralleling the front of the oven 
and 6ft. wide should consist of square annealed iron 
plate about 18in. by 18in., with lugs on the under side, 
and set in concrete, or smooth granite block, set in con- 
crete and well grouted. Molten iron has no other effect 
on wood block than to produce a surface char, which defects 
are very shallow, and when present become filled and well 
protected by sand. Black gum, maple, beech, southern 
yellow pine, if well creosoted, give splendid wear. The 
blocks should be laid in straight parallel courses, with the 
grain of the wood vertical, care being taken to keep 
straight courses and close joints. All courses should break 
joints alternately by a lap of at least 2in., and filled with 
a hot, low melting point pitch of a consistency that will 
flow like water, to the end that all crevices will be com- 
pletely filled. Against the sides of the building and around 
all foundations, expansion joints should be made by 
placing a lin. by 4in. tapered board on edge against the 
sides of the building and around foundations, which 
boards subsequently should be removed after the blocks 
are laid and rolled in order that the void can be filled 
with hot asphalt to within jin. of the wearing surface 
of the floor. The dirt, or clay, foundry floor is the safest, 
and the one that is most popular with the moulder. It 
is comparatively inexpensive, and, if given proper atten- 
tion, can be kept level and in excellent condition, while 
if a standard travelling sand cutter is used, there will 
be no danger of the floor being cut, provided precaution 
is taken to see that the tread of the wheels are made 
sufficiently wide to prevent their sinking into the ground. 

SAND CUTTING. 

The author believes that if the moulder was asked 
what constitutes at the present time his hardest and 
most exacting task, if casting surface is a vital proposition, 
he would state, “ cutting sand.’’ In this country it is 
getting increasingly difficult to employ moulders owing 
to the all round disagreeable nature of the work and the 
conditions under which the work is done, coupled with 
the fact that an equal wage can be earned in other occu- 
pations where the work is much less arduous as well 
as much cleaner. It is very noticeable after a lengthy 
shut down, that in general those moulders who have 
secured jobs in other lines refuse to return to the foundry 
on the resumption of operations. The fact is being recog- 
nised that something must be done to lighten greatly 
his labour and make his living conditions within the plant 
square as far as possible, both in wage and comfort, with 
what obtains in the case of other industries, or, failing which, 
a very high premium will have to be paid to secure such 
labour. That the standard type of travelling sand cutter has 
not been more generally used is due to the fact that mould- 
ing conditions in the malleable iron foundry are different 
from those existing in foundries where other types of cast- 
ings are made. As in malleable iron practice, there are 
usually moulds on the floor between heats, it has been 
found impracticable in most instances to run the machine 
from pile to pile owing to the very short time available 
and the confusion that would result if this was attempted. 
In order to overcome this difficulty, a cutting machine 
has been devised to operate as a unit with a mono-rail 
hoist, to which it is attached by two hoisting cables, 
and by means of which it can be lifted to clear the ground. 
It also differs from others in that the operator rides on 
the machine, where he can easily control the cutting, 
piling, and traversing. Through this arrangement the 
operator can raise the entire outfit, himself included, 
and hop the machine from floor to floor without in any 
way disturbing the line of moulds already in place and 
located to one side of the pile to be cut, or encroaching 
in any way on the gangway space or interfering with 
the progress of other operations. 


HANDLING MATERIALS. 


The following hints may prove of some value in the 
layout of a straight line foundry of medium capacity. 
A mono-rail crane so located that it passes from end to 
end of the foundry building and directly over two air 
furnaces symmetrically distanced as to moulding space 
and set crosswise of the building, in combination with 
an electrically driven 2 or 3-ton transfer bridge of 30ft. 
to 40ft. span that will admit of easy and rapid exit out 
of and entrance into the foundry, will pay for itself within 
a reasonable period. Through the latter arrangement, 
the air furnace charges can be placed on the floor space 





beneath the bridge at its entrance to the building, to 
be subsequently taken to the furnaces as needed. Such 
a scheme yields fairly complete crane service to both yard 
and foundry, while for a slight additional expenditure 
the mono-rail can be extended to the other departments 
if, as should be the case, a uniform overhead clearance of 
at least 15ft. has been provided throughout the entire 
building unit. While the shortcomings of the mono-rail 
crane is due to its lack of flexibility in that the carriage 
is confined to one track, still, through appropriate special 
contrivances, it can be used to handle material surpris- 
ingly distant from its line of travel. 

If it is deemed expedient to have a waste heat boiler, 
the two air furnaces can be placed in the middle of the 
foundry about 20ft. between centres, their longitudinal 
axes lengthwise with the building and in the path of the 
transfer bridge, in order that they can, through this 
arrangement, be gharged directly by it. One waste 
heat boiler and stack can then be used in common by the 
two furnaces. In this design, however, the mono-rail 
can conveniently cover but one-half the length of the 
foundry building, owing to interference occasioned by 
the boiler and stack. 

In one type of mono-rail a novel feature consists in 
the ability of the operator to raise or lower himself through 
means of a telescopical arrangement. The cables connec- 
ting the controllers for the various motors all are arranged 
with a flexible connection in order that at all times the 
operator has control of the travel and hoist motor and the 
motor for hoisting himself. 

Through this arrangement it is possible for the operator 
to pick up any character of load in the yard without the 
aid of an assistant and bring it into the foundry, or 
if in the foundry, do much work that otherwise would 
require the use of an additional man. In larger foundry 
units, it will be found that a more ambitious system 
of crane service not only should be adopted, but is de 
manded by conditions. The travelling bridge crane 
service for the malleable iron foundry differs in the majority 
of cases from what should obtain in the case of the grey 
iron foundry, for it is rarely used for drawing patterns 
or for handling finished moulds. In some malleable 
iron foundries, however, such as those making heavy 
railway work, while the requirements are quite similar, 
it is for a different reason. The large bottom-pouring 
ladle is now being quite generally and successfully used 
for the pouring of moulds for this class of work. The 
latter and former condition call for a creeping speed of 
from lft. to 5ft. per minute. Pouring metal through 
a nozzle from a large ladle suspended from a crane and 
passing from mould to mould necessitates quise careful 
control of the speeds. Consequently, the creeping 
and hook speed particularly should be adapted to 
the character of work to be done. In the absence 
of a specific design of building, it is not possible 
to indicate the best arrangement of travelling crane and 
supplemental crane installation. Such details are familiar 
to the structural engineer, and are not as serious as those 
to which reference has been made, if to these be added 
the fact than any crane should have a postive system 
of mechanical brakes, have electrical equipment as simple 
as possible, and so constructed as to prevent the admission 
of dust or dirt. 

While, some few years ago, direct current for crane service 
had numerous advantages over alternating current, 
electrical control equipment has been developed to such 
an extent that either direct current or alternating current 
can be used with satisfactory results on slow speed. In 
the case of direct current, dynamic braking is used for 
lowering, and with alternating current regenerative 
braking with solenoid load brakes for creeping speeds 
are used. The lifting magnet, used in connection with the 
crane, in the writer's opinion, is an indepensable accessory 
when the present labour situation is considered. 


Tue REVERBERATORY FURNACE. 


The reverberatory, or air furnace as it is called in the 
States, is the melting apparatus mostly used for the pro- 
duction of white iron castings. It is, as is well known, 
a very wasteful apparatus, having an efficiency ordinarily 
under 10 per cent. As numerous inquiries have been 
received in regard to its design, the following remarks 
will prove pertinent. 


CONSTRUCTION OF HEARTH. 


While for the most part the ordinary fire sand bottom 
is used in this country, the author favours the brick 
bottom, which can be made of old bats that otherwise 
would be taken to the dump or ground up for other use. 
The brick should be laid on edge on a cushion of fire sand 
about 2in. deep, and spaced about fin. apart on all sides. 
A very dry fire sand, having enough impurity, in the 
form of bases, to flux tightly with the brick then should 
be poured into all the crevices, after which more sand 
should be thrown on the surface, and this swept around 
by means of a stiff road-cleaning broom, to the end that 
every crevice is completely and tightly filled with sand. 

A bottom laid in this manner can be relied upon to 
give much longer life than the regular bottom of fire sand. 

Tue TUYEREs. 

The tuyeres should be arranged about a foot in front 
of the grate bridge, and inclined at an angle of about 
45 deg. While the general practice is to use from four 
to six pipes for tuyeres, the author prefers the continuous 
type that goes practically across the roof, which, instead 
of jets, delivers a thin sheet of air that cuts and completely 
mixes with the stream of combustible gases passing into 
the hearth. The ends of this continuous tuyere should 
be constructed so that the air will not impinge upon the 
side walls in order to prevent the erosion that would other 
wise follow. 

A direct connected motor-driven fan installed at the 
side of the furnace will prove to be more economical 
than one that is belt driven and located at a rather distant 
point, necessitating somewhat lengthy piping, while it 
is better practice to have a separate fan for the secondary 
air supply, as through this means both the volume and 
pressure can be better regulated. About 120 cubit feet 
of air per Ib. of coal seems to give good results for under 
grate supply, rate of oxidation and other factors being 
considered, and about one-third of this amount provided 
for secondary air supply. While only a few of the plants 
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at the present time make use of CO, recorder, little by 
little the wisdom of using this instrument more generally 
is being recognised. 

Grate Bars. 


If a deep bed of fire is to be used it is quite essential 
to have properly designed and placed grate bars. If the 
grate does not shed ashes with facility, the stoker will 
shortly find that instead of a deep bed of coal he has a deep 
bed of ashes, with the result that little, if any, CO will be 
generated, while if the bars are too widely spaced, a 
happening that is less frequent, the bars quickly will 
be destroyed and trouble will be experienced from clinker 
with a coal that would not perhaps cause that annoyance 
under other conditions. The author has designed a grate 
bar of kite-shaped section, as a stiff bar can be made 
in this manner that will produce but minimum clogging 
as compared with rectangular bars af equal depth. It 
is plain, that as soon as ashes are deposited on such bars 
they must either fall through with facility or clog only 
as far down as one-third the depth of the bar, which is 
the distance at which the kite section is of maximum 
width. Beyond this depth the section gets narrower 
and the space between the bars wider, and, consequently, 
the ash must fall free from this point down. The ends 
of the bars where they rest on the grate bar supports 
are of rectangular shape, the dimensions depending 
upon how far apart the bars are to be placed; these 
ends being proportioned to act in part as spacers. While 
certain forms of the shaking grate have given satisfaction, 
their adoption has been slow. It should also be stated that, 
once the fire pot has been filled, it is a mistake to allow 
the stoker to disturb it except to level the bed. He 
seems to be obsessed with the belief that, if he is not con- 
tinually poking the fire, he is remiss in his duty, in spite 
of the fact that this method of procedure will result in 
the formation of clinker, making the conditions worse 
in a coal that has that tendency, and inviting the trouble 
in one that has not. While various types of automatic 
stokers have been tried, none have given satisfaction. 


Om anp Powperep Fue. Fieinga. 


In some instances where the cost is not prohibitive, 
oil is used for fuel, and in other cases powdered coal. 
An average of 58 gallons of oil per ton of iron melted 
and a ratio of 4.5 of iron per ton of coal used, can be counted 
upon in the case of good installations, as against an average 
ratio of 2.5 of iron to one of coal in the case of regular 
air furnace practice. The installation for oil is very 
inexpensive as compared with that for powdered coal, 
unless provision is required to safeguard against strikes 
or for other causes that would necessitate a very large 
storage capacity. In the case of powdered coal, its adop- 
tion by a plant of small capacity would be prohibitive, 
unless it was the intention to use this system for annealing 
also. Where conditions warrant, powdered coal is the 
fuel to use, due to its flexibility ; but, if installed, provision 
should be made whereby it is not essential to run the entire 
installation in the event that the plant is running on 
quarter or half capacity. 


SAMPLING. 


In following the progress of the heat, it is the general 
practice to cast what are called test sprues at intervals 
of about half an hour after the charge has melted. These 
are broken and the fracture examined, in order to ascertain 
the rate at which graphitisation is diminishing. In the 
cooling of these tests sprues, the practice varies, and it 
is possible that the fracture, far from enabling one to 
approximate closely the correct story, can be very mislead- 
ing. Two precautions must be taken. First, the centre 
section at about where the sprue should be broken should 
not be less than about Ijin. diameter, and the cooling 


should not occupy less than about 20 minutes. As soon 
as the sprue has solidified it should be removed from 
the sand, which should be scraped from the surface. 


It should be cooled in the air for 10 minutes, and then 
quickly plunged in water and almost instantly removed, 
this procedure being repeated about every half minute, 
allowing the sprue to remain in the water for a slightly 
longer interval at each dip, and this continued until 
when again dipped it ceases to create any visible agitation. 
At this temperature, if not broken, it will have the same 
appearance asif it had not been fractured until actually 
at atmospheric temperature. If instead of one sprue, 
two are poured at the same time, one being allowed to 
cool normally in the mould, in order that its fracture 
can be subsequently compared with the sprue that has 
cooled in the regular manner for test purposes, it will 
not be long before an observer can closely estimate and 
allow for the effect produced by the drastic cooling. 
lf the cooling of the test sprue is carried out in this manner 
it can be stated that for castings with sections as thick 
at jin. no danger need be anticipated that im 

graphite will be present if in the sprue last taken the frac- 
ture shows clear, except for the presence of a few minute 
specks of graphite very sparsely disseminated throughout. 


THe ANNEALING PROcEss. 


In the foregoing remarks on the air furnace, no efforts 
have been made to cover anything aside from the “ high 
spots.”’ With few exceptions, this is the furnace used in 
the States, owing to its cheapness and its simplicity of 
construction and repair. The open hearth ismuch more 
costly to build, with the net result that no fuel economy 
results from its use owing to the fact, not that it is not 
a more efficient melting apparatus, but that it must be 
kept hot when not in operation in order to prevent the 
spalling of the silica brick. The author does not believe 
that the use of the electric furnace is warranted, except, 
perhaps, in very large installations. There is no advantage 
to be gained in running on a very low sulphur-phosphorus 
content, but quite on the contrary, many disadvantages. 


Tue Hear TREATMENT OF MALLEABLES. 


In order to obtain a product high in tensile strength 
and ductility, the composition of the hard iron castin 
must be restrieted to within certain limits. i 
that castings are being heat treated that correspond 
to these composition requirements, it can be stated 
that, in order that their conversion into a product that 
is both strong and ductile, be complete and satisfactory 


preferably should be held at a temperature about 100 
deg. Fah. (37 deg. Cent.) above the critical range for 
@ period of not much less than 60 hours, and cooled 
at a rate of 10 deg. Fah. (5 deg. Cent.) or less per hour, 
until their temperature has fallen to about 100 deg. Fah. 
(37 deg. Cent.) under the critical range, after which the 
cooling gradually can be accelerated. It is one thing, 
however, to possess an accurate knowledge of exactly 
what should be done in order that the best heat treating 
results will follow, and another to construct commercial 
apparatus in which a large quantity of material can be 
heat treated in comformity with the rules that are pre- 
scribed. Some few years ago not only were most of the 
plants lacking in a metallurgical knowledge of the process, 
but the apparatus was of such a faulty character that it 
was impossible to carry out in an effective manner what 
research has shown was essential if the superior product 
was to be obtained. Im short, it often is much easier 
to indicate than to achieve, and while general instructions 
can be sent out as to the proper temperature at which 
to convert, the length of time to hold at temperature, 
and the rate at which the cooling should take place, 
this will prove of little avail if the heat treating ovens 
are so constructed that proper thermal conditions exist 
in only a restricted area of the oven, and that the oven 
as constructed cannot be cooled at the rate designated. 





New Railway Exhibits at South 
Kensington. 


« Te railway collection of objects in the Science Museum 
at South Kensington, whilst maintaining its interest, does 
not advance very quickly. It is understood that there 
are many more exhibits than there is room to display them 
in; consequently changing some of those on view from 
time to time is perhaps the best policy that can be 
adopted. 

Amongst some of the objects now to be seen is one 
of a 10in. locomotive piston valve and drawing, lent by 
Mr. J. G. Robinson, of the Great Central Railway Works, 
Gorton. It is designed for inside steam admission, and 
is fitted with special ring valves to release any undue 
pressure in the cylinders, and also to allow the e of 
air from one side of the piston to the other when the 
engine is running with steam shut off. Each piston of the 
valve is composed of two discs, which are fixed to the 
spindle, and between which the packing rings are fitted. 
The rings are in three parts, an inner solid ring, a wide 
split ring surrounding this, and a narrow split ring, placed 
on the exhaust side of the wide one. The broad ring has 
two circumferential grooves on it, and both it and the 
solid ring have radial holes drilled through them, so that 
the interior of the piston may communicate with the 
cylinder ports. The inner disc of each piston has a circular 
row of holes through it, which are normally covered by an 
annular flat-faced valve on its outer surface ; these valves 
are normally held closed by the steam pressure, but allow 
a free passage between the cylinder ports and the steam 
chest, should, for instance, the pressure in the cylinder 
become too high, or should a vacuum be formed in the 
steam chest, as when running with steam shut off. Stops 
are provided to limit the lift of the annular valves. 

There is also an example of a Robinson superheater 
header, lent by the inventor. It is a sectioned example 
specially designed so that the elements may be easily 
removed or replaced. The header is divided into a series 
of compartments by vertical transverse partitions. Alter- 
nate compartments are connected together, the inlet com- 
partments, painted blue, by a longitudinal passage at the 
back ; the outlet compartments, painted red, by a passage 
along the top of the header. These es are 
strengthened by internal longitudinal webs. The ends 
of the tubular elements are expanded into holes drilled 
in the bottoms of the compartments. The front of the 
header is provided with three easily detachable covers 
secured by studs and cap nuts. By removing the covers 
the tube ends and compartments can be inspected, and 
when nec the elements can be replaced by the aid 
of a few simple tools. The example shown is for a two- 
cylinder engine having twenty-four superheater elements, 
the tubes of which are 1 .375in. outside diameter. 

In a case next to this exhibit are examples of super- 
heater element ends, lent by Mr. Robinson. They illus- 
trate the mode of manufacture of these things, as used in 
the Robinson superheater. The ends are solid steel forg- 
ings, which are drilled out in two settings. They are of 
slightly smaller internal diameter than the outside of the 
superheater tubes, so that they may be shrunk on to the 
tubes; the junction between the tubes and forging is 
then welded up. This method ensures a predetermined 
thickness of homogeneous metal at the bend, and results 
in a strong and reliable joint. The examples shown, are 
the solid forged end, the drilled forging, the forging with 
tubes secured, and two sectioned ends with tubes. Both 
these superheater exhibits are in the Central Hall, just 
under the firing end of the “‘ Sanspareil”’ engine. 

In the annexe just beyond, Gresham and Craven, 
Limited, of Manchester, have a fine model of their well- 
known steam sanding apparatus for locomotives. So 
popular did it become at one time, that several lines were 
convinced that it was going to give the single-driver 
engine a new lease of life. The exhibit is a sectioned 
example. The dry sand is contained in a box with sloping 
sides, so that it can fall easily into a sand trap, which is 
essentially an upward bend in the pipe, where it is nor- 
mally stopped. When steam is turned on, it forms a jet 
within the sanding pipe, causing a partial vacuum, which 
draws air through an opening above the trap at such a 
velocity that it stirs up the sand and carries it through the 
sanding pipe to the rails. The steam control handle is 
fixed to the spindle of a sliding disc valve, which, when 
moved to the “on ”’ position, opens a port to the ejector, 
and in the “ off ” position opens a passage to the drip pipe. 
On the valve spindle is a cam, which in the “ on ” position 
of the handle raises a mushroom valve and admits steam 
to the chamber containing the disc valve. This arrange- 
ment prevents any steam leaking into the ejector and 
perhaps wetting the sand when the apparatus is not in use. 
In the next case is a sectioned example of the same 


locomotive use. It is a vertical re-starting injector of the 
self-contained type, having all the control valves mounted 
on it, but the apparatus is so well known that no 
description is ca. for. 

Close by, in a case close to the wall, is a beautiful sec 
tioned model of a Schmidt locomotive superheater, to a 
scale of 1:4. It was made in the Museum from informa- 
tion supplied by Marine and Locomotive Superheaters, 
Limited, of London, and does great credit to the mecha- 
nical ability of the staff. It is a model of the form of fire 
tube superheater patented by Dr. Schmidt in 1900-1905, 
with later improvements. In its original form it was first 
used on the Belgian State Railways, and is now much 
used in Great Britain and abroad. In each large tube is 
inserted a superheater element or section, consisting of a 
continuous double-looped tube of seamless steel, the 
ends near the fire-box being welded together. In the con 
struction of header shown the passages for saturated and 
superheated steam are formed one above the other in a 
steel casting extending across the upper part of the smoke- 
box, in the usual way. The superheater in no way inter 
feres with cleaning the boiler tubes, and any, or all, of the 
elements may be easily removed without taking a single 
nut from its bolt, as the latter are accommodated in open 
ended slots between the steam chambers. When fitted 
in a boiler the smoke-box end of the superheater is enclosed 
in a damper box, so that regulation can be effected. 

A case at the right of the “‘ Rocket ” contains examples 
of the best known of the old forms of valve gear, movable 
by little handles, and also a balanced locomotive regulator 
lent by Mr. N. J. Lockyer. This is a sectioned example oi 
the double-beat regulator valve patented by Mr. Lockyer 
in 1913. It is designed to be perfectly balanced and to 
give a gradually increasing valve opening. In the usual 
double-beat valve the upper seating is made larger than 
the lower one, so that the lower valve may pass through 
it ; consequently, the valve is not perfectly balanced. In 
the regulator shown, both valves are of the same size, but 
made separately. ‘The upper valve is put in position in the 
ordinary way from the top, while the lower valve is passed 
through an opening in the side of the regulator, which 
opening is closed by a cover. ‘The two parts are bolted 
together by the central spindle, which also serves to lift 
them. The valve is hollow, and the steam passes through 
it to reach the lower opening. 

In order to give a more gradual opening to the valves, 
in proportion to the lift, than is usually obtained with this 
form of valve, baffles are provided on them below the 
conical surfaces. In the upper valve this takes the form 
of a cone, while the lower one has a cylindrical portion, 
slightly smaller than the valve seating. By this means, 
when the valve commences to lift, a rush of steam through 
the lower opening is prevented, while the upper opening 
increases gradually until, when both baffles are lifted clear 
of the seats, maximum opening is obtained. The valve is 
6. 125in. in diameter at the seats ; the maximum lift is lin. 

A very neat and pretty regulator valve, made by Messrs. 
Sharp, Stewart and Co., of Manchester, is next to Mr. 
Lockyer’s, but has no description appended. 

Some examples of oil fuel burners are shown. Chief 

amongst them, for novelty and interest, is the burner used 
on the Midland Railway. The oil issues from the upper 
portion of the burner in a thin stream, and is atomised by 
falling on to a flat jet of steam, which issues immediately 
below it from an orifice very shallow but somewhat wider 
than that through which the oil flows. The burner is 
inserted as shown in the drawing in the lower part of the 
fire-hole, and the oil is fed to it by gravity from two tanks 
placed on the tender, each of which holds from 400 to 500 
gallons. The flame is directed under the brick arch and 
impinges on a fire-brick wall covering the lower part of the 
tube plate. The fire-bars are covered with a layer of broken 
fire-brick. The fire is started with wood, and any coal fuel 
required can be fed through the upper part of the fire-hole. 
The burner can be started when the steam pressure shows 
40 1b. ‘There is also a full-size coloured drawing of the 
* Unoleo”’ oil-burning appliance used on the Great 
Central, but without description. 
The Locomotive Publishing Company, of 3, Amen 
corner, E.C., exhibit a fine photograph of engine 1003, one 
of Mr. Gresley’s large three-cylinder mixed traffic engines 
on the G.N.R. It has also a large frame containing six 
photographs of recent engines for British and other rail- 
ways, the pictures having already appeared in the pages of 
the Locomotive Magazine. 


Whitworth Scholarships. 


Tue Board of Education has just issued the regulations 
which will govern the awarding of Whitworth Scholarships 
in 1923. Ina pamphlet which accompanies the regulations 
it is explained that the Board has for some time been 
aware that the conditions prescribed for the competition 
were not sufficiently in touch with recent developments 
in the education of candidates for the engineering pro- 
fession. It is pointed out that some changes were intro- 
duced last year in order to render the requirements pre- 
scribed as to candidates’ practical experience in handi- 
craft more consistent with the present arrangements for 
apprenticeship and training in mechanical engineering, 
and that the Board has now revised the conditions of the 
competitive examination by reducing the number of sub- 
jects which candidates are required to take, and by drawing 
up new syllabuses that are more in keeping with the courses 
of study now generally followed. It is furthermore stated 
that the experience of recent years has Shown that candi- 
dates for the scholarships may be divided mto two groups, 
viz., (a) a larger group consisting of candidates whose 
education after leaving school has been confined to part- 
time courses of study, and for whom a full-time course of 
study at a university or technical institution,is likely to 
be suitable, and (6) a smaller group who have already 
completed a full-time course of study at a university or 
elsewhere and can with advantage take a further course of 
work of post-graduate standard. The qualifications and 
requirements of these two types of candidates are suffi- 
ciently distinct 40 make it seem desirable to provide for 
them under separate heads. It is therefore proposed to 
offer for competition in 1923 the following scholarships on 
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on the result of an examination to be held in May of that 
year :— 

Six Whitworth Scholarships of an annual value of £125, 
which may be increased in special cases if the Board think 
tit, tenable for three years. 

Two Whitworth Senior Scholarships of an annual value 
of £250, tenable for two years. 

For the benefit of our younger readers we may say that 
general qualifications required of candidates are as 
follows : 

Each candidate must possess the following qualifica 
tions : 

(a2) He must be a British subject. 

(6) He must be of sound bodily constitution and of good 
character. 

(c) He must have been engaged in handicraft* in a 
mechanical engineering workshop during ordinary working 
hours for periods amounting to at least thirty monthst at 
some time before May Ist of the year in which he competes. 
Of these thirty months, as a rule, not less than three 
months must have been spent at the lathe, and not less 
than three months at fitting or erecting, and the sum of the 
periods devoted to the lathe and to fitting or erecting must 
be at least twelve months. 

The Board may modify the conditions with regard to the 
candidate’s workshop experience provided that he has 
spent the full period of thirty months in handicraft in 
mechanical engineering workshops, and that they are 
satistied as regards the adequacy of that training for the 
purpose of his future development as a mechanical engineer. 

(d) He must have attained sufficient handicraft power. 

The Board may require any candidate to satisfy them 
of his qualifications in this respect either by a practical 
test or im such other way as they may consider suitable. 
in such a case he may be required to attend at a place 
indicated by the Board to make the test. If this place is 
at any considerable distance from his place of residence 
the Board may allow expenses on a scale which will be 
notified to him at the time. 

(e) He must submit for examination laboratory note- 
books, signed and certified by his teacher in respect of 
practical work done by him. The laboratory note-books 
must relate to work of a standard appropriate to the 
examination in the competition for which he has entered. 

Any candidate who does not submit evidence of the 
performance of a satisfactory amount of experimental 
work of a standard appropriate to the examination. will 
not be regarded as qualified to receive an award. The 
examiners may also take into consideration the evidence 
provided by the laboratory note-books in making the 
awards. 

The candidate for the Whitworth Scholarships must 
not have completed the twenty-first year of his age on 
May Ist of the year in which he competes. Papers will be 
set in the following subjects : 

(1) Machine construction and drawing, or naval archi- 
tecture. 

(2) Mathematics (two papers). 

(3) Applied mechanics (two papers), including analytical 
mechanics, strength materials, structures, machines 
and hydraulics. 

(4) Heat engines, or electrical engineering. 


ot 


Laboratory note-books will be required to be sub- 
mitted for examination in respect of work done in applied 
mechanics and either heat engines or electrical engineering. 

Whitworth Prizes will be awarded to the unsuccessful 
competitors for Whitworth Scholarships whose work 
appears to deserve recognition. These prizes will not 
exceed twenty-five in number and will be of the value of 
£10 each ; the money must be spent on books, instruments 
or apparatus for the furtherance of the competitors’ engi 
neering studies. 

The candidate for a Whitworth Senior Scholarship must 
not have completed the twenty-sixth year of his age on 
May Ist of the year in which he competes,{ and must not 
have previously held a Whitworth Scholarship. 
Papers will be set in the following subjects : 


Senor 


(1) Construction and design of machinery, or naval 
architecture. 

(2) Mathematics (two papers). 

(3) Mechanics. 

(4) Heat engines. 

(5) Strength of materials and structures. 

(6) Theory of machines, or hydraulics and hydraulic 
machinery, or electrical engineering. 

(7) Engineering graphics. 

The standard of the examination will be such as may be 
reached by candidates who have taken a course equivalent 
to that leading to an honours degree in a university. A 
fundamental knowledge of physics and chemistry will be 
required and tested in the papers on technical subjects. 
Laboratory note-books will be required to be submitted 
for examination in respect of work done in heat engines, 
strength of materials and either theory of machines, 
hydraulics or electrical engineering. The names of any 
unsuccessful candidates for Whitworth Senior Scholar- 
ships who appear to deserve honourable mention for their 
work in the competition will be announced in the award 
list. 

Intending candidates must make their applications for 
admission to the competition on the prescribed form, 
copies of which can be obtained from the Board of Educa- 
tion, Whitehall, 8.W. 1, not later than February Ist, 1923. 
The application must be accompanied by a certificate of 
British nationality upon a separate form prescribed for 


the purpose. The examinations will be held in or about the | 


month of May, 1923. Details of the time table and other 
arrangements made for the examinations will be announced 
by the Board to the candidates concerned. No fee will be 
charged by the Board to candidates for any examination. 

* Work in the drawing-office is not regarded as handicreft 
fur the purpose of this article. 

t Time spent during ordinary working hours im receiving 
theoretical instruction does not count towards making up the 
periods specified, and where a candidate has been engaged 
during part of the ordinary working hours in receiving theoretical 
instruction the number of working hours during which he is 
actually engaged in handicraft must be equivalent to the number 
of working hours in the period of thirty months, three months, 
01: twelve months, as the case may be. 

t A candidate who served with H.M. Forces during the war 
may deduct from his age a period equivalent in length to such 


service, 











Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


The New Steel Prices. 


Tur removal of price control in the steel trade 
has, as was to be expected, produced a great deal of com- 
petition in the matter of prices and orders, and this week 
the market is in the hands of buyers very palpably. Con- 
struction engineers and other consumers stand to benefit 
very considerably, but what will be the effect upon makers’ 
profits is’a very different tale, and it is too early yet to 
tell where the situation may yet lead us to. It seems that 
the decision of the London meeting of the North British 
makers to remove the price minimum, and to allow every- 
one to go their own “ sweet’ way was not unanimous, 
and some of the stronger houses have this week given it 
out that buyers “‘ must not assume that makers are about 
to embark upon a crusade of mad cutting.” All the same, 
sharp competition has, as I have said, already set in, 
and there is on all hands an expectation of additional 
important “cuts ”’ to those already announced. Joists, 
and bridge, girder and tank plates, jin. and upwards, 
have fallen fully £1 per ton, and angles and tees 10s. to 
20s. per ton. In the present state of the market it is 
impossible to give uniform quotations. Prices have taken 
on a wide range. Association and non-Association makers, 
it must be borne in mind, are now upon the same footing, 
and the removal of any form of restraint must have very 
disturbing results. Angles and sections basis price is 
now regarded as £9 per ton and girder and tank plates 
also £9, but there are some makers who refuse to go below 
£9 10s. for either. Tees are £10 per ton and boiler plates 
£12 10s. to £13. All the foregoing quotations apply to 
the home trade only, export prices, at any rate as to 
boiler plates, being 10s. to £1 per ton less. These last, 
however, admittedly occupy an exceptional position. 
In view of the keen competition from un-Associated 
firms which has existed, particularly in connection with 
the export trade, the action of the London meeting had 
been expected for some time, following as it did close 
upon the freeing of the West Coast hematite market, and 
the*trade as a whole has not been taken by surprise. I 
cannot conclude these remarks without saying that 
certain firms strongly intimate their disapproval of the 
step which has been taken, and predict that within a few 
months the stress of competition will compel the trade to 
restore price control. 


Pig Iron and Fuel Costs. 


Makers of pig iron in the Midlands report a little 
improvement in inquiry, especially for basic pig iron 
This is believed to be a sequel to the reduction in the 
prices of steel. Consumers, however, are pressing for 
very low prices, and in this matter are taking advantage 
of some cheap iron coming in from the Continent. With 
not more than four blast-furnaces in operation in South 
Staffordshire, the outlook in this district is still con 
sidered to be anything but promising. Happily, the 
demand for foundry iron has improved, and the urgency 
for delivery is a significant feature, as indicating that 
consumers have little material in stock. The Midland 
furnaces appear to be able to dispose of their output 
without the necessity of adding appreciably to stocks. 
Small lots of foundry iron have been sold during the week, 
ranging from 25 to 50 tons, at prices ranging from 82s. 6d. 
to 84s. 6d. for Derbyshire No. 3 at furnaces and round 
about 80s. for Northamptonshire. The forges of the 
district have been consuming more, and have given a 
little impetus to this side of the trade. In spite of the 
depressing conditions, the restarting of furnaces is being 
considered in some districts, and it is understood that one 
Northampton furnace is to be restarted shortly. Stocks 
are not large in the South Staffordshire district, but the 
high cost of production gives the owners of idle furnaces 
little encouragement to make a restart. Smelters are 
seriously concerned over the American coal-buying boom, 
which has affected the price of furnace fuel. Prices have 
this week been strengthened, the rise in Welsh coke values 
being as much as 5s. per ton, while Yorkshire coke is 
dearer by 2s. and upward. Coke makers assert, however, 
that these increases are purely to foreign customers, who 
are very glad to get coke even at higher prices. It is 
stated that at present there is no intention to put up 
prices to British furnaces. Fuel values are, nevertheless, 
firmer. Some smelters estimate that their costs, if the 
advance is asked for from them, will be increased by 5s. 
to 7s. 6d. per ton of pig iron made, and in the present 
state of the market it is quite impossible to make an 
equivalent addition to the selling price. 


Staffordshire Bar Iron. 


The manufactured iron trade this district 
does not show much movement one way or the other, and 
values remain much as last week. On some hands it 
held that prices tend to weaken, but it is certain that the 
very low prices which were heard of a few weeks ago for 
nut and bolt bars have now disappeared, and makers 
are finding it more easy to sell at the level of £9 17s. 6d. 
Demand is far from brisk, and continental shippers who 
are eager to get as much business as possible from this 
source continue to quote from 20s. to 25s. below native 
rates. lronmasters are complaining of the keenness of 
this competition, even though this week it has relaxed 
a hitle, chiefly, it is said, on account of larger Belgian and 
French sales to Germany. Makers of best bars are still 
fairly employed and have no difficulty in getting £13 10s. 
for their products. Good-class unmarked bars continue 
to be quoted at anything between £11 and £11 10s., 
according to quality. In exceptional cases, it is claimed, 
as much as £11 15s. is still being paid for the better class 
of merchant iron of Staffordshire manufacture. 
of cotton tie hoops manage to secure an occasional order 
out of the larger volume of business which is now coming 
to this country from Egypt and India. 


Is 


Galvanised Sheet Prices Firmer. 
Prices of galvanised sheets have become firmer, 


| partly owing to the new pooling arrangements recently 


| brought into operation in this district and in South Wales, 
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| assist materially in trade development. 


and partly to dearer spelter, aided by the higher charges for 
coke which will react throughout all consuming industries. 
Sheets of 24 w.g. are quoted up to £16 5s., and are sold 
at about half-a-crown less. The usual extras are charged 
for lighter gauges, the quotation for 28 gauge reaching 
£18 10s. to £18 12s. 6d. The most active business is 
being done in connection with the thinner gauges. 


Wrought Iron Scrap. 


There have during the week been increasing 
purchases of wrought iron scrap. which indicates an expec- 
tation by Staffordshire ironworks of more business in the 
autumn. Merchants dealing in this material have done 
more business during the last week or two than for a 
long period, Germany, among other buyers, being in the 
market. 


The Engineering Trades. 


Midland engineers are expressing their dis- 
appointment at the slow recovery of the engineering 
trades in general, and it is considered improbable that the 
general tone will be anything but quiet, at any rate during 
this month, or that there will be any business of note 
before the autumn. The primary object of all concerned 
is to get prices down to an economic basis and to restore 
confidence amongst buyers. By September 25th a wages 
reduction of 16s. 6d. will have been made, and this should 
Manufacturers 
will be in a position to quote firm prices on a reduced level. 
High wages have for long been a cause of complaint as a 
deterrent to procuring orders. Customers would not buy 


| while values were so high or while the market was falling. 


It should be possible now to persuade them that prices 
have reached bottom and orders should be forthcoming. 
If the reductions bring about that result, they will have 
been of enormous value in a general trade sense. 


West Cannock Pit Reopens. 


No. 4 pit of the West Cannock Colliery, Hednes- 
ford, which had been closed for the past six weeks, has 
resumed operations, and with the revival in the coal trade 
it is anticipated that the pit will soon be in full swing 
again. Matters in the Cannock Chase coalfields are a 
little brighter now, and more shifts are being worked 
than has been the case in recent weeks. 


LANCASHIRE. 
(From our own Correspondents.) 


MaNcHESTER, Thursday. 
General Outlook. 


Tue general feeling in the market here for iron 
and metals is that confidence is again declining and more 
people are coming over every week to the view that a long 
time must elapse before any permanent revival can set 
in. The optimists in this market get fewer week by week, 
and the writer of these lines is less abused for his refusal 
to adopt a cheerful view of the future. The belief in any 
prompt recovery of trade has always been based on desire 
rather than on reason, and as during the last two years 
it has been impossible to establish a “ bear’ trade in 
metals——simply because there has been no forward buying 

so there is no large class of merchants personally 
interested in a fall in prices. ‘This accounts for the preva 
lence of optimistic views based on desire ; otherwise there 
would have been a volume of pessimistic views, also based 
ou desire. 


Metals. 


The market for copper seems fairly stable ; but 
it must be remembered that this market, unlike those for 
iron and steel, has been on a pre-war level for a long time. 
It is one of the few markets which threw off the fever of 
war very early, and consequently its period of conval- 
escence began earlier. The speculative movement in 
standard copper seems to have been checked, and the fact 
that it was not based on a real business foundation is 
sufficiently shown by the fact that consumers’ copper, 
such as best select and electrolytic ingot, have been 
affected very little, if at all. The demand for copper here 
is still on a small scale, although it is one of the safest 
metals to buy at the present time. The engineering trade 
in the district is, however, not in the mood to buy anything 
just now, and until prospects of business are more favour- 
able. American reports suggest that the output of metal 
is being steadily increased ; but if the coal strike is brought 
to an end the consumption in America might be stimulated 
sufficiently to be an offset against the increased output, 
at any rate for a time. The possibility of an economic 
collapse in Germany is perhaps more serious, for the 
figures for American export up to the end of May show that 
Germany had absorbed nearly one-third of the whole 
quantity. She was four times as good a customer for 
American copper as was Great Britain. There was a 
slight set-back in the tin market, and the position now is 
uncertain. America is not a very active buyer, and it is 
possible that the labour troubles there are inducing con- 
sumers to delay further purchases until they can set 
how things are going to turn out. Of course, it is evident 
that if speculators choose to force up the price of tin, then 
the holders of the big stocks in the East will find it to their 
mterest to give as much assistance as possible to the 
movement and to watch for convenient opportunities of 
reducing their stock. The actual consumptive demand 
for tin cannot be very great until the stagnation affecting 
almost all the industries passes off, and that certainly will 
not be during the present year. There is probably quite 
enough tin being produced to meet all current needs 
without any trenching upon reserve stocks. The market 
for lead has been rather easier, but it is not clear that this 
is the beginning of a permanent downward movement. 
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lt is true that the demand from the electrical industry is 


lessening, but there is a better demand both for manu- 
factured lead and for white lead. Spelter has been a 
fairly firm market, although it has reacted a little in 
sympathy with lead. The advance in spelter—say, about 
£8, or 30 per cent., in six months—may have gone far 
enough for the present, and in any case a slight reaction 
cannot be unexpected. 


Pig Iron. 


The market for foundry iron in Manchester 
remains very quiet, and the actual business passing is, if 
anything, rather smaller than it was. The price demanded 
for Midland No. 3 pig iron is 90s. per ton delivered, and 
one does not see how it can be expected to fall much lower 
in the near future, although eventually it may reach a 
lower level. The ironfounders in this district can certainly 
obtain all they want at the price, and this does not seem to 
be very much at present. Some Midland pig iron has been 
going away from this district to compete with Cleveland 
iron in Scotland, and this competition has perhaps pre- 
vented the recent American inquiry for Cleveland iron 
from raising the prices. At any rate, Cleveland No. 3 was 
quoted down to 87s. on trucks ; but, of course, this figure 
has no interest for the South Lancashire buyer. Hematite 
iron is weak again, although it is said that some business 
has been managed for export to Italy. The price on trucks 
is now only 90s. per ton, both for home and export. It 
can therefore be delivered in Manchester at about £5 5s. 
per ton, and is thus considerably cheaper than Scotch 
No. 3 foundry. 


Steel. 


The position in the Midland district, so far as the 
prices for finished steel are concerned, is still uncertain. 
Midland makers do not quote so low as the North-Eastern 
makers, and the reduction here, as a result of the freeing 
of the market from price control, seems to be only about 
10s. per ton. One is, however, uncertain whether or not 
considerably greater concessions would be offered if there 
were any very large orders for steel sections in the market 
here. One cannot expect to see the lowest prices quoted 
for orders of 10 to 50 tons. 


Scrap. 


There is now very little doing in any of the 
departments of the scrap market. The lack of work at the 
ironfoundries prevents any demand for good foundry 
metal, and there seems to be a difficulty about selling it 
even at £4 per ton. This is a very low price as compared 
with common foundry pig iron, but it does not seem to 
tempt the buyers. Wrought scrap is steady at 70s. de- 
livered, but dealers are not satisfied, and some of them 
prefer to hold in the hope of a better price later on. Heavy 
steel melting scrap seems to be worth about 50s. per ton 
here, but there is very little, if any, business going on in it. 


Barrow-tn-Furness, Thursday. 
Hematite. 


In the hematite pig iron trade of North Lanca- 
shire and Cumberland there is a much more cheerful feeling 
than has been the case for some weeks past. The volume 
of business being done on general account is quiet, but 
inquiries are fuller, and there is the hope that a better run 
of trade is setting in. There is, however, no tendency to 
order in bulk, users being content to arrange for the cover- 
ing of their immediate wants. On local account the con- 
sumption of iron is again better. At Workington the steel 
plant was again in operation on Monday, after being idle 
for many months, whilst at Barrow the steel works re- 
started on the same day after a week’s holiday. Thus 
quite a good tonnage is being used right on the spot. Large 
stores of iron are held, representing about 60,000 tons, 
but it is hoped that smelters will be able to clear these 
away. In the meantime there are only nine furnaces in 
blast in the entire district. 


Iron Ore. 


There is not much activity in the iron ore trade, 
The demand is nearly wholly on local account. Last week 
two cargoes of Spanish ore were discharged at Ramsden 
Dock, Barrow, for local use. 


Steel. 


There is more life to report in the steel trade than 
has been the case for a considerable time. At both Barrow 
and Workington orders are held for railway material on 
Indian, colonial and overseas account, and at Barrow good 
contracts are in hand for hoops. Nothing, however, is 
being done in steel shipbuilding material, and prospects 
are not over bright in this branch of the trade. Foundry 
work is scarce. 

Shipbuilding and Engineering. 

These trades are still on holiday, with the excep- 
tion that a number of men are engaged at the Barrow 
Shipyard making alterations to a Blue Funnel liner, the 
ex-German troopship Brandenburg, which has been 


purchased by Alfred Holt and Co., of Liverpool. Work is 
scarce in both yards and shops. 








SHEFFIELD. 
(From our own Correspondent.) 
Disappointing Trade Returns. 


WHILE as a general index of the trade of the 
country the July trade returns may afford some measure 
of satisfaction, Sheffield can find little cause for con- 
gratulation or encouragement in them. Exports of iron 
and steel and manufactures thereof certainly show an 
increase of £1,802,457, as compared with the corresponding 
month of last year, but when the 1920 figures are taken 


in the exports of pig iron and ferro alloys to America 
reaching to a total of 25,561 tons last month, as compared 
with only 384 tons in July, 1921, and 6526 tons in July, 
1920. Our steel exports totalled 20,221 tons last month, 
as against 2702 a year ago, but the 1920 July figure was 
48,818, while the steel girders, beams, joists and pillars 
sent abroad last month totalled 4546 tons, as against 
2082 a year ago and 12,052 in July, 1920. Tram rails, 
however, provide a more satisfactory item, last month's 
tonnage being 1574, as compared with 6 tons a year ago 
and 133 in July, 1920. The seven months’ aggregate, 
however, does not show so marked an advance, this year 
being 4423, last year 4159, and 1920, 1903. Railway 
rails afford a more encouraging comparison, the seven 
months’ totals being 154,287 (1922), 82,900 (1921), and 
73,746 (1920). India is by far our best customer in these, 
having taken no less than 76,753 tons this year, though 
the July exports represent only 1851 of this total. The 
total weight of railway material exported last month 
was 27,109 tons, as compared with 7315 tons in July, 
1921, and 42,148 tons in July, 1920. Sheffield, it is true, 
has a considerable share in these exports, but it will be 
seen as a whole, the July trade does not bear very favour- 
able comparison with that of a couple of years ago. 


Cutlery and Tools. 


It is, however, more particularly with regard 
to the lighter branches of the steel and engineering trades 
that Sheffield manufacturers will find little solace in the 
July returns. It must, of course, be remembered that 
prices have been greatly reduced during the last year, 
and in several departments values alone are given, and 
it is impossible, therefore, to make an exact comparison 
as regards quantity or weight of exports. In cutlery, 
hardware, implements and instruments, for example, 
last month’s exports are valued at £572,533, as compared 


is 


with £693,468 in July, 1921, and £1,409,416 m July, 
1920. At the same time, it is gratifying to find that 


last month America took £6400 worth of British cutlery, 
as compared with £421 worth in July, 1921, and £2753 
worth in July, 1920. Canada, on the other hand, took 
only £9022 worth of cutlery last month, as against £18,049 
in July, 1921, and £26,020 in July, 1920. British South 
Africa is also a disappointing market, having taken 
British cutlery to the value of only £4566 last month, 
while the previous July it was £7759, and in July, 1920, 
£21,596. Australia and New Zealand have maintained 
their purchases of British cutlery at about £27,000 and 
£4000 respectively in July of this year and last, though 
in 1920 their purchases reached £47,000 and £17,000 
respectively. Sheffield shovels, spades, forks and other 
agricultural and horticultural tools also represent a con- 
siderable proportion of the total in these lines, which 
have fallen in value from £235,433 in 1920 to £92,161 
in July this year, though this is an increase as compared 
with July of last year, when the value of these exports 
was £86,502. In regard to files, saws, axes, hatchets, 
and carpenters’ and joiners’ tools—of which Sheffield 
supplies a large bulk—a more exact comparison is possible, 
as actual numbers, as well as values, are given in the 
returns. Last month, the total export of these was 
1,011,920, as against 891,827 in July last year, and 
2,219,979 in July, 1920. The exports of engineers’ tools 
last month were valued at £39,361; in July, 1921, they 
were £64,093, and in July, 1920, £182,583. 


Still Holidaying. 

While the August Bank Holiday stoppage, 
in the majority of the local works, was rather shorter 
than at the earlier holidays of the present year, there is 
still a great deal of short time and actual unemploy ment. 
Indeed, the figures as regards the latter show a slight 
increase as compared with the last week in July. This 
is only an effect of the holiday stoppage, but there is little 
likelihood that any considerable improvement will be 
noted before next month, at the_earliest. The branches 
which found it possible, and even advantageous, to pro- 
long the holiday, included the crucible steel and acid 
steel departments, while file makers have also overstocked 
the market and find it necessary to call a halt in pro- 
duction. High-quality acid steel is meeting with very 
little demand, and this, of course, reacts on the hematite 
pig market, which has been almost at a standstill, so 
far as Sheffield is concerned, for some time past. There 
is also a very poor demand for ordinary hematite. What 
improvement in trade is perceptible is in the cheaper 
grades of steel. Basic is being bought rather more freely, 
both for home use and export. The Lincolnshire blast 
and steel furnaces are enjoying the benefit of this activity 
more than Sheffield ; they are reported to be running at 
fully three-fourths of their capacity, which can be said 
of very few of the Sheffield plants. Local rolling mil's 
are getting a little more work each week, but the improve- 
ment is extremely slow. 


Cheapening Costs. 


The very tardy recovery in the steel trade 
will, it is hoped, be accelerated as a result of reduced 
production costs, consequent on the revision of wages 
just negotiated between the Federated Steel Makers 
of Sheffield, the District Rolling Proprietors’ Association, 
and the Sheffield Forgers and Tilters on the one hand, 
and seven trade unions representing men employed in 
these trades. At a preliminary conference the previous 
week an agreement could not be reached, but the parties 
were brought together again and ultimately a settlement 
was arrived at whereby the war bonus in rolling mills 
and forges will be reduced by 2s. 6d. per shift from Septem- 
ber 25th, this cut to be made in three instalments of 10d. 
each on August I4th, August 28th, and September 25th. 
The reduction for the forty-seven hours week men em- 
ployed by members of the Rolling Mills Proprietors’ 
Association and the Sheffield Forgers and Tilters is 16s. 6d., 
to be made in three cuts of 5s. 6d. each, on the dates 
mentioned above. An agreement on similar lines has 
also been entered between the Federated Steel Makers 
and the Iron and Steel Trades Confederation with regard 
to men employed in Siemens melting departments, elec- 
tric furnace and crucible steel melting departments. 
The reduction in the engineers’ bonus will apply to workers 





other lines. The result of these reductions should be 4 
large increase in orders, for many prospective buyers 
have deferred the placing of orders in anticipation of « 
cheapening of costs and consequent price reductions. 
At the same time, there is no doubt that in a number 
of cases manufacturers’ quotations had already discounted 
these anticipated reductions, so that, on the whole, the 
selling prices may not be affected to the extent that 
might be supposed. 


Good News for Alloy Steel Makers. 


Makers of alloy steels, who have for a long time 
past experienced as stagnant a time as can be recalled 
in the trade, derived some comfort from a remark dropped 
by a well-known director, Mr. Perey Lee, at « local func- 
tion the other day. Alluding to the possibilities of the 


all-steel aeroplane, Mr. Lee predicted that its manu 
facture would not be far distant, and in that event 
Sheffield would be very actively interested, because 


such machines would require a considerable weight oi 
steel of such quality as only Sheffield is in a position to 
supply in the bulk required. Pending this good time, 
however, the market for ferro alloys is extremely quiet, 
and some of the rare metals are obtainable at pre-wat 
prices, or even less. 


Fuel Position Improving. 


There is distinctly more activity at the local 
pits, stocks having become depleted, largely as a result 
of big exports to America. The miners, whose wages 
have now fallen to the minimum in this area, have been 
stimulated to greater exertion, with the result that by the 
end of the month a satisfactory increase will probably 
be shown. Evidence of this determination to improve 
output is to be found that in certain of the Derbyshire 
colliery districts miners have been working throughout 
the local “* wakes,”’ a condition of things that is without 
precedent for a quarter of a century, with the exception 
of the war years. Although there was only a moderate 
attendance at the Sheffield Coal Exchange at the week- 
end, there was a fairly keen demand for fuels, especially 
for export, and for furnace and foundry coke, with the 
result that before business closed prices jumped a couple 
of shillings. This increase is not likely to be held, however, 
being probably only the effect of the market being caught 
“short” in a holiday week, There is, in fact, a very 
wide variation in prices of all classes of fuel, and for some 
weeks past a great deal of bargaining has been indulged 
in, with the result that official quotations no longer 
afford a very reliable guide. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade on the Upward Trend. 


ALTHOUGH there has not as yet been any marked 
expansion in business, there are several indications that 
trade in the North of England is on the upward trend. 
More and more plant is gradually being put into operation, 
and a slow and steady rise in the number of men employed 
is an equally hopeful trade indication. The slump in the 
foreign exchanges is still a serious factor to be reckoned 
with so far as export trade is concerned. In view of the 
steadily reviving coal export trade, the importance of a 
third shift at the staiths on the Tyne continues to be 
discussed, The congestion at the docks and staiths has 
been in no way relieved. Strings of steamers are kept 
waiting for cargo, and the collieries are losing time by 
the lack of teeming and trimming facilities. The dispute 
about the three-shift system is now to be submitted to the 
Industrial Court. 


Cleveland Iron Trade. 


There is little or no improvement in the Cleve. 
land pig iron trade. The demand is still so very limited 
that makers have no present hope of liquidating their 
stocks, and have, in fact, to compete very keenly for the 
few small orders that come on the market. Midland iron 
is so much cheaper than the Cleveland product that many 
markets are being lost to this district. In Scotland, for 
instance, where large quantities of iron have been sold 
to America, they are importing Midland iron in many 
instances where under normal circumstances Cleveland 
iron would have been used to make up the deficiency. 
A few more sales of iron have been made to American 
buyers, but inquiries are falling away in view of a probable 
settlement of the industrial troubles across the Atlantic. 
The continued slump in the foreign exchanges continues 
seriously to hamper business with the Continent, and the 
prospects are not likely to be improved by the attempt 
of one large firm of producers to fix the export price of 
No. 3 G.M.B. Cleveland pig iron at 90s. per ton. It is 
understood that other makers are still prepared to sell 
at 87s. 6d. per ton irrespective of destination. For home 
consumption business has been done in No. 3 at as low 
as 87s. No. 1 and siliceous iron are still so scarce that 
they readily command 95s. per ton, but the lower qualities 
show a downward tendency, and No. 4 foundry is no 
more than 86s., No. 4 forge 84s., and mottled and white 
80s. 


Hematite Pig Iron. 


Easier prices and a rather better outlook in the 


steel trade may quickly improve the demand for East 
Coast hematite pig iron. 
tite has been sold for shipment to the United States, but 
the bulk of the inquiries from across the Atlantic have 
not led to business. 
stores to dispose of, and whilst 90s. is quoted in some 
instances, 89s. per ton is now the market price for mixed 
numbers, and even that figure might be shaded. No. 1 is 
nominally at a premium of 6d. per ton, but some makers 
make no difference in the price. 


One fairly large parcel of hema- 


East Coast makers have still large 


Iron-making Materials. 








as the basis of comparison*there_is‘the*huge"dropfof over 
There is, moreover, the remarkable increase 


£10,000,000. 





making engineering hammers, quarrying tools, and many 


in the edge and joiners’ tool trades, as well as to those 





There has been a little more interest in the 





foreign ore trade, but buyers will only consider business 
at cut prices, and then only for spot cargoes. Forward 
buying has ceased, but a few cargoes have recently changed 
hands, and the outlook is a little brighter. In spite, how- 
ever, of stiffer freights, there are now sellers of best Rubio 
ore at 24s. 6d. per ton, and Mediterranean ores are cheaper 
still. Good Durham furnace coke remains at 26s. 6d. 
to 27s. per ton, delivered at the works, but the demand is 
very quiet indeed. 


Manufactured Iron and Steel. 


The outlook in the manufactured iron and steel 
trade is distinctly better. Orders—particularly rail orders 
are being given out a little more freely, and now that 
price restrictions have all been abolished and freedom of 
bargaining has been restored, it is expected that business 
will rapidly expand. At the moment, however, prices 
are a little uncertain. Readjustment of quotations to the 
altered conditions has not been completed, and there is 
a certain amount of variation in the prices at the different 
works. 


The Coal Trade. 


The Northern coal trade maintains every one of 
its strong features, and, so far as can be seen, there is 
not likely to be any depreciation or relapse in values for 
some little time to come. All the fitters report that they 
are well sold ahead ; some of them, especially in the case 
of Northumberland steams, have little or nothing to 
dispose of this side of the middle of October, while beyond 
that there is not much wisdom in booking in view of the 
present peculiar and almost unprecedented difficult situa- 
tion. At all the docks and staiths dislocation and con- 
fusion continues, with the result that many steamers are 
undergoing lengthy detention, which entails loss of time 
and money by both charterers and owners, besides the 
aggravating anomaly of collieries lying idle, although full 
of orders. The American inquiry is still fairly extensive 
and promises well for a continuance, but there is a very 
obvious and disconcerting lack of definite news and direct 
communication with the States by reason of the disturbed 
state of Ireland, through which country the cables come. 
Meanwhile, the shipments against contracts continue 
fairly regularly and in good volume. The continental 
outlook is not easy to gauge, but so far as can be seen 
there is no apparent disposition to contract largely or 
very far ahead by any of the Scandinavian or other 
European buyers. The transactions are limited mostly 
to bare necessities and in monthly lots, pending the 
possibility of cheaper coals in the near future, which, 
however, does not seem likely to be realised for some 
time to come. The tone of the Northumberland steam 
coal section is very firm and rigid, which is also the case 
for all the prime classes of gas and bunkers, and is only 
modified by odd cargoes being available at a discount, 
owing to the congestion at the spouts. The Durham 
market also remains very steady in every department of 
the trade. There is also a very good market for coke of 
all kinds, which is distinctly firm and tending upward in 
price. 


Big Order for Locomotives. 


The locomotive building industry on Tyneside 
has been heartened by the news that a contract for twenty- 
one locomotives has been secured by Sir W. G. Armstrong, 
Whitworth and Co. The engines are for the Bengal North- 
Western Railway, and will be built at the Scotswood 
Works, which are capable of turning out seven locomotives 
a week. 


SCOTLAND. 


(From our own Correspondent.) 


Brighter Prospects. 


INDUSTRIAL conditions have brightened a little 
during the past week, and appear to indicate the likelyhood 
of more business in store when markets are more in keeping 
with consumers’ ideas with regard to costs. The reduc- 
tion in steel prices has been followed by the placing of 
orders for steel rails and other material, and the re- 
opening of an ironworks has been announced. The works 
in question have been closed practically since the coal 
strike of last year. Again, Messrs. Lithgows, of Port 
Glasgow, have offered to lay down the keels of four large 
cargo steamers under certain conditions. This offer is 
meant to relieve the prevailing unemployment in the 
district, and, if accepted, will give employment to about 
2000 men. The offer implies that the workmen accept 
pre-war prices, plus all bonuses and advances to which 
they are entitled similar to other workmen. New ship- 
building orders are still few and far between, but the 
Coaster Construction Company, of Montrose, has booked 
two contracts :—(1) A twin-serew steamer, 172ft. by 30ft. 
by 12ft., for the Eastbourne Borough Council, New 
Zealand ; and (2) a twin-screw steamer, 213ft. by 38ft. 
by 17ft., for the Cunard Steamship Company's service 
at Cherbourg. The latter will have first, second and third- 
class saloons on main and upper decks, passenger space 
on the boat deck, and embarkation arrangements on the 
bridge deck. 


Home$8Markets Quiet. 


Any fresh movements in business are at most 
entirely in an export direction. Local buyers are evidently 
prepared to wait until prices are more to their liking, and 
everything passing in the meantime is of very little account. 
Export, however, continues to broaden out on more 
generous and solid lines. 


Pig Iron. 


The demand for foundry pig iron is a little 
better, but practically nothing in the shape of a large 
order is mentioned at present. No. 1 is quoted about 
£4 17s. 6d., and No. 3 £4 12s. 6d. per ton, but makers 
are inclined to hold out for higher rates. The export 





in a most disappointing position, neither the home nor 
the export business being of any consequence. 


Steel and Iron. 


Shipping inquiries for steel and iron materials 
hold out more promise, and though there are rumours 
of local developments, these may take longer to materialise. 
The demand for steel rails has already been alluded to. 
Steel plates are not in demand, but sectional material is 
improving. Sheets, too, both light and heavy gauges, 
plain and galvanised, are busier than for some time back. 
Bar iron for home delivery is seldom inquired for, but 
some good consignments are going abroad. Also the 
steel departments of the malleable industry are forging 
ahead once more. Scrap material is slow to come away, 
but consumers pretty well covered themselves before the 
holiday time. The tendency everywhere is to negotiate 
only for immediate necessities, and in almost all com- 
modities home buying is purely of a day-to-day nature. 


Heavy Coal Exports. 


There has been a large demand for coal for 
export during the past week. For the first day or two the 
market looked like weakening, but latterly orders were 
more prolific, and prices closed firmer, if anything. 
Several cargoes of round coal were sold from 22s. to 
23s. 6d. f.o.b. Glasgow, but latterly the coalmasters 
were asking from 24s. to 25s. per ton. Several boats 
are loading at Clyde berths for America, and others 
for Spain and Italy. The demand from America 
has strengthened the position in Lanarkshire. There are 
also inquiries from Canada and the Argentine. More fuel 
is also going from the Clyde to the Continent. Washed 
fuels of all sizes are now in even greater demand. Methil, 
Burntisland, Leith and Bo'ness all share in the boom. 
Clearances from the latter port during the past week 
equalled eight months’ shipments last year. Trade at 
Leith was exceptionally big. From that port foreign 
shipments amounted to upwards of 41,000 tons, 20,000 
tons of which went to German ports. Aggregate ship- 
ments for the week amounted to 381,111 tons, against 
298,070 tons in the preceding week and 289,827 tons in 
the same week in 1913. In contrast to foreign business, the 
home market is exceedingly unsatisfactory. The high 
prices now ruling are almost prohibitive, and consumers 
are only taking very small deliveries. Household coals 
are doing next to nothing, and merchants are taking small 
consignments. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The American Demand. 


INSTEAD of there being any diminution in the 
inquiry from America and Canada, the contrary is the 
case, and the demand for coals is active and insistent. 
Furthermore, instead of inquiries being confined to par- 
ticular classes of coals, such as the superior steam qualities 
of large and small coals and anthracite descriptions, 
it would appear as if the Americans are now becoming 
only too ready to take what coals they can get, provided 
that shipments can be effected fairly promptly. The 
demand is also not only for supplies for loading this 
month and the early part of next month, but in many 
cases orders, which are coming in daily, are for shipments 
into October. In any event, it looks very much as if 
the pressure which this district is experiencing will extend 
well to the end of September. Many collieries are already 
well stemmed for several weeks ahead and cannot take 
on any more tonnage, except for reserved stems. Up 
to a week ago, practically all the business concluded 
for America and Canada was for coals of a semi-bituminous 
character, excepting, of course, the shipments consisting 
of anthracite, but this week one of the features has been 
the placing of substantial orders for dry steam coals, 
and as a consequence, the collieries producing these 
are very fully stemmed up to the middle of next month. 
The only conclusion to be drawn from the considerable 
buying which is still going on, is that the outlook is far 
from bright, so far as an early ending to the strike of the 
American miners is concerned. Tonnage is now arriving 
pretty freely to lift the coals for the States and America, 
and the difficulty is to secure prompt loading berths. 
There is no doubt that the Great Western Railway Com- 
pany officials have recently been giving considerable 
attention to the question as to the best means of facili- 
tating the loading of vessels and avoiding congestion. 
The fact that this is realised is probably accountable 
for nothing being done officially with regard to pressing 
for the re-establishment of the three-shift system. Many 
people who at one time were adverse to the docks and 
railways control being monopolised by one undertaking 
have modified their views, as in the abnormal conditions 
prevailing it may be an advantage for one set of officials 
to be in charge, as it may enable them to deal with the 
whole situation better, and by the manipulation of coals, 
and to some extent of tonnage, distribute the pressure. 


Ebbw Vale Price List. 


A full report was given to a mass meeting of 
the Ebbw Vale miners last week-end regarding the recent 
price list arbitration. The chief points in the award 
were that the arbitrator had now fixed a price list to govern 
the Ebbw group of collieries as follows :—Elled coal, 
2s. 8d. per ton cutting price; Big Vein coal, 2s. 4d.; 
Three-quarter Vein, 2s. 6d. ; Old coal, 2s. 5d. ; and that 
such price lists be in lieu of those contained in the 1915 
standard. On other seams to these, were to be added 
5 per cent. for working with safety lamps, together with 
such percentage as was ruling in the Monmouthshire 
coalfield. Mr. J. Griffiths, the agent, strongly advised 
the workmen to accept the terms, but Mr. Evan Davies, 
the advisory agent, was equally as strong in his opposi- 
tion to them, and in view of the distinct cleavage in their 
views, the latter felt that he was bound to resign. The 
result of a long discussion was that no decision was come 





demand is partly responsible for this. Hematite remains 


to by the men, who allowed the matter to stand over 


for a week in order that the Committee might have an 
opportunity to consider the position that had arisen. 


Steel Workers’ Wages. 


The South Wales Joint Steel Board met last week, 
when a special arrangement was come to in addition to 
the sliding scale, this being as follows :—All men with 
a base wage of 30s. and under to have a special bonus of 
20 per cent., in addition to the 20 per cent. sliding scale, 
making a total of 40 per cent., employees with a base 
rate of 30s. to 40s., 6d. per shift extra ; employees under 
18 years old, 3d. per shift. This arrangement is to operate 
for three months. 


Colliery Shares. 

When the American inquiry for coals became 
definite and substantial orders were placed, the improve 
ment in the position of the collieries from the point of 
view of more regular work was reflected in a demand 
for colliery shares, and as a consequence the prices 
advanced, but since then many shareholders have had a 
rather rude shock, as the Powell Duffryn Steam Coal Com 
pany, Limited, which is regarded as one of the leading 
undertakings in this district, financially and otherwise, 
has announced the passing of their interim dividend 
on the ordinary shares, and this has been followed by 
similar action by D. Davis and Sons, Limited, and the 
Cambrian Consolidated, Limited. The result is that ther< 
has been a reaction in the share market. 


Dock Dues. 


The announcement made that as the result 
of the representations made by the shipowners’ represen 
tative on the deputation which recently waited upon the 
Great Western Railway authorities, dues on vessels 
calling for bunkers only were reduced from 10d. to 8d. 
per ton, as from Monday last. Shipowners are hoping 
that this is not the full extent the Great Western 
Company’s concessions. 


is 


of 


Current Business. 


There is not a great deal of business passing 
at the present time outside of the shipments to America 
and Canada, and, in fact, the exporters are to a large 
extent concentrating on this as likely to yield more definite 
results. Consumers in France and Italy and other 
European centres are far from active in their inquiries, 
and are not apparently disposed to purchase at the high 
prices which are now ruling. Furthermore, the American 
demand is drawing off the tonnage, and rates for the 
Mediterranean are firmer, although stemming difficulties 
are holding in check the improvement in values. Best 
Admiralty large is now quoted up to 32s. 6d. firmly, 
and best smalls, which are extremely scarce, command 
up to 23s. Anthracite coals are fully booked up for this 
month, best large being about 57s. 6d., while cobbles 
and nuts are nominally 70s., though there are none to 
be had. There is no change as regards foundry coke, 
but patent fuel is quoted up to 30s. The French Marine 
are inquiring for 21,000 tons of patent fuel for delivery 
over four months at various ports from September to 
December. 








Latest News from the Provinces. 


NORTH OF ENGLAND. 


Tyne Shipbuilding Contract. 


Prospects of a revival of the shipbuilding 
industry on the Tyne, following new orders received by 
the Palmer Company, are rendered more hopeful by the 
receipt of instructions by Messrs. Hawthorn, Leslie and 
Co. to proceed with the construction of two large passenger 
vessels for the British India Company. Workmen now 
employed will be transferred to the new work instead of 
being dispensed with as work in hand is finished. It is 
also announced that Armstrong, Whitworth and Co. have 
secured a large order from the Government for guns and 
mountings, presumably in connection with the two new 
battle-cruisers which are to be ordered in the autumn. 


WALES AND ADJOINING COUNTIES. 


American Coal Demand. 


The report of the partial settlement of the Ameri- 
can miners’ strike is expected to result in inquiries for 
coals from this district ceasing temporarily, and for this 
reason local firms are holding off from chartering until 
the position becomes a little clearer. The coal market, 
however, is very firm, as collieries are so fully booked up. 


Swansea Metal Exchange. 


Contrary to expectations, business following the 
week's stop in the tin-plate industry is quieter, and tin- 
plates for prompt delivery were easier on the basis of 
19s. 3d. to 19s. 6d. per box for I.C. 25 14. Buyers are 
holding off. 








ACCORDING to a report by the United States Consul at 
Prague, the mineral resources of Slovakia have hardly 
been touched. During the war a new coalfield with an 
estimated reserve of 124,000,000 tons was discovered in 
the neighbourhood of Nitra, and is now turning out coal 
to the value of 8,000,000 crowns per annum. Iron to the 
value of 40,000,000 crowns is produced annually by the 
mines of Dobsina; and to the north of Bratislava petro- 
leum has been discovered. Gold, silver, and other precious 
metals are also mined, in addition to large quantities of 





antimony, magnesium, copper, mercury, and salt. 
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Current Prices for Metals and Fuels. 


IRON ORE. 
N.W. Coast— 
Native 22/6 
(1) Spanish 22/6 
(1) N. African 22/6 
N.E. Coast 
Native .. _ 
Foreign (c.i.f. 24/6 
PIG IRON. 
Home Export. 
£s. d. ea @ 
(2) ScoTLAND 
Hematite ... . 5 8 9 
No, 1 Foundry 417 6 
No. 3 Foundry $12 6 _ 
N.E. Coast— 
Hematite Mixed Nos. 4-0 @.. 49 0 
No. 1 49 6 49 6 
Cleveland— 
No. 1... 415 0 415 0 
Silicious Iron 415 0 415 0 
No. 3 G.M.B. 47 6 476 
No. 4 Foundry 4 60 460 
No. 4 Forge 440 440 
Mottled 400 400 
White... 400 400 
MIDLAN¥S— 
(3) Staffs. — 
All-mine (Cold Blast) ..13 0 0 ... ... — 
Part Mine Forge None offering. 
(3) Northampton— 
Foundry Nos. 2and 1... Nominal. 
wl No. 3 400 al — 
- Forge 310 Oto 312 6 
(3) Derbyshire— 
No. 3 Foundry 42 6to4 4 6 
Forge 312 6t0.315 0 
(3) Lincolnshire — 
Basic ... 40 0to4 5 0 
Foandry 4 5 0to410 0 
Forge 42 6to4 5 0 
(4) N.W. Coast— 
N. Lanes. and Cum. 
Hematite Mixed Nos. 5 6 0 — 
MANUFACTURED IRON. 
Home. Export. 
£64 £s. d. 
ScoTLanDd— 
Crown Bars 1010 0 1010 0 
Best ‘ 12 00 ia 
N.E, Coast— 
Crown Bars um 8 @... _ — 
Tees... 1010 0 — 
LANCs.— 
Crown Bars P . * Bee -- 
Second Quality Bars 10 5 0... — 
Hoops 14400 1315 0 
8S. Yorks. — 
Crown Bars 12 0 0 
Best 13300 .... , -- 
Hoops tf a -— 
MIDLANDS— 
Crown Bars P Ww’ ee. : — 
Marked Bars (Staffs. ) 13310 0 .. ss 
Nut and Bolt Bars 915 O0to10 0 0 
Gas Tube Strip 11 0 Otoll 5 0 
Hoops (Nom.) 1400 
STEEL. 
(6) Home. (7) Export. 
ga @& £s. d, 
(5) ScoTLAND 
Boiler Plates . 4 1210 O ... . — 
ShipPlatesfin.andup 9 0 0 ... oes _ 
Sections 815 0 
SteelSheets,;in.tojin. 10 5 0 


Sheets(Gal. Cor. 24 B.G. ) 


(1) Delivered. 


(6) Home Prices—All delivered Glasgow Station. 
(8) Except where otherwise indicated coals are per ton at pit for inland and f.o.b. for export and coke is per ton on rail at ovens and f.o.b for export. 


NOTE.-—Coal prices for export ure still rising. 


— oe — 17 12 6 


(2) Net Makers’ works. 











STEEL (continued) 





N.E. Coast— Home. Export. 
a 4 £s. a. 
Ship Plates 900 
Angles $15 0 
Boiler Plates 1210 0 
Joists 90 0 
Heavy Rails 900 
Fish-plates 1310 0 
Channels 1310 0 
Hard Billets . 815 0 — 
Soft Billets 715 0 - 
N.W. Coast— 
BarRow— 
Heavy Rails .. ... ... DAR Dies au — 
meee gs’! me's ee” BE DS BOO 
MO cas’ “tee “kee cms 950 ~~ 
Ship Plates “i, 2 — 
Boiler ,, nae a. ae a - 
MANCHESTER— 
Bars (Round) “a a 9 0 Ot 910 0 
»» (others) ee 910 0to 10 0 0 
Hoops (Best)... 1 5 0 15 0 0 
»» (SoftStel) .. 1350... ... 12 0 0 
NE tek. we ten, ne 
» (Lanes. Boiler) .. 1310 0 
SHREFFIELD— 
Siemens Acid Billets 10 0 0 
Bessemer Billets 1210 0 
Hard Basic ... ... 815 0 
Soft ,, agg gui 710 0 
Hoops ... .. 12 5 0 - 
Soft Wire Rods 10 0 0 
MIDLANDS— 
Small Rolled Bars... 9 5 Oto 910 0 
Bessemer Billets ... 22 2a — 
I a a 1110 Oto 12 0 0 
Gas Tube Strip 10 0 Oto 10 5 0 
Sheets (24 W.G.) ... 11 5 Oto 1110 0 
Galv.Sheets(f.o.b.L'pool) 16 00 .. ... 
ED ste es ee 9 0 Oto 910 0 
Joists woo ten “ 9 0 Oto 910 0 
is ate) serve covet BO: ct! ae - 
Bridge and Tank Plates 9 0 Oto 910 0 
NON-FERROUS METALS. 
SwWANsEA— 
Tin-plates, I.C., 20 by 14 19/3 to 19/6 
Block Tin (cash) aa 168 17 6 
dn (three months) 159 0 0 
Copper (cash)... , 6317 6 
»» (three months)... 64 0 0 
Spanish Lead (cash) : 2467 6 
- (three months) 2315 0 
Spelter (cash)... 31 0 0 
», (three months)... 30 5 0 
MANCHESTER— 
Copper, Best Selected Ingots 69 0 0 
» Electrolytic 71 00 
» Strong Sheets 9400 
= Loco Tubes 0o1ih 
Brass Loco Tubes 0 011% 
;, Condenser O01 
Lead , English 2610 0 
», Foreign 25 0 0 
FERRO ALLOYS. 
(All prices now nominal. ) 
Tungsten Metal Powder 1/8 per lb. 
Ferro Tungsten 1/5 per Ib. 
Per Ton. Per Unit 
Ferro Chrome, 4 p.c. to 6 p.c. c. rbon £24 10/- 
‘ 6 p.c. to.8 p.c. £23 10 0 9/- 
™ 8 p.c. to 10 p.c. £2310 0 8/- 
a Specially Refined 
Max, 2 p.c. carbon £60 26 /- 
— ; a on .. £70 30/- 
», 0-75 p.c. carbor .. £75 37 - 
»»  earbon free ...1/7 per Ib. 
Metallic Chromium 5/- per lb. 


Ferro Manganese ... 


(per ton) £15 for home. 


» Silicon, 45 p.c. to 50 p.c. ...£12 10 0 seale 5/- per 
unit 
~ o Joye . 2310 O seale 6/- per 
anit 
+ Vanadium we ..18/- per Ib. 
Molybdenum . : .6/- per lb, 


Titanium (carbon free) 


” 


...1/2 per lb. 


Nickel (per ton) ...£160 
Cobalt ’ ..11/- per Ib 
Aluminium (per ton £82 to £100 


(3) At furnaces. 


(British Official.) 





FUELS. 


SCOTLAND. 
LANARKSHIRE— 
(f.0.b. Glasgow)—Steam 


‘ 7 Ell 
- Splint 
S Trebles 
P 99 Doubles 
“ -_ Singles 
AYRSHIRE— 
(f.0.b. Ports)—Steam 
= a Splint 
a“ = Trebles .. 
FIFESHIRE— 
(f.0.b. Methil or Burnt- 
island)—Steam ... 
Sereened Navigatio 
Sn cakssaks hb 
Doubles 
Singles 
LoOTHIANS— 


(f.0.b. Leith}—Best Steam 
Secondary Steam 


Trebles 
Doubles 
Singles 
ENGLAND, 
(8) N.W. Coast— 
Steams 
Household 
Coke ... 
NORTHUMBERLAND— 
Best Steams 
Second Steams 
Steam Smalls ... 
Unscreened 
Household 
DuRHAM— 
Best Gas ... 
Second - 
Household we ae 
Foundry Coke... ... ... «+ bes 
SHEFFIELD— INLAND. 
S. Yorks. Best Steam Hards 21/- to 22/- 
Derbyshire Hards ... ... 19/- to 20/- 
Seconds -. 18/- to 20/- 
Cobbles on, — 17;- to 19/- 
a a a = ... 15/- to 16/- 
Washed Smalls ... 10/- to 11/- 
Best Hard Slacks . 12/- to 13/- 
Seconds - 9/- to 10/6 
Soft Nutty ,, 7/6 to 8/6 
Pea - 7;/- to 8/- 
Small 9s : . 2/-to 4/6 
House, Branch... ... . 30/- to 33/- 


», Best Silkstone . «ee 27/6 to 29/- 
Blast Furnace Coke (Inland and Export)... 
CaRDIFF— (9) SOUTH WALES. 
Steam Coals: 
Best Smokeless Large 
Second _,, = 
Best Dry Large 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley ,, . 
Best Eastern Valley Large 


Ordinary __,, ” 
Best Steam Smalls ... 
Ordinary 99 


Washed Nuts ... vite 
No. 3 Rhondda Large ... 


” - Smalls ... 
No. 2 ” Large 

4 on Through 

- a Smalls 


Coke (export) ... 
Patent Fuel ... ... 
Pitwood (ex ship) ... 
SwaNska— 

Anthracite Coals: 
Best Big Vein Large 
Seconds 
Red Vein... . beg 
Maebine-made Cobbles... 
Nuts 
Beans 
ee ee 
Breaker Duff 
Rubbly Culm ... 

Steam Coals : 
Large 
Seconds 
Smalls cad 
Cargo Through 





Boiler Plates 10/- extra delivered England 


(4) Delivered Sheffield. 


(7) Export Priges—F.0. B. Glasgow. 
(9) Per ton f.o.b. 


——— 








Export. 


23,6 
24/6 
to 29/- 
23/ 
22/3 


21/- 


25 /- 


23/6 
25/- 
28/- 


'. to 26/- 
30/- 
23/- 
22/6 
21/6 


23/6 
22/6 
23/- 
22/6 
21/- 


33/- 
46/8 to 57/6 
34/- 


25 /- to 26/- 
23/- to 24/- 
17/6 to 20/6 
20/6 
25/- to 28/ 


24/- to 25;- 
22/6 to 23/6 
25/- to 28/- 
33/- to 35/- 


to 32/6 
to 31/- 
29/- to 30/- 
30/- to 31/- 
29/- to 30/- 
27/6 to 30/- 
25/- to 27/6 
22/- to 23/- 
20/- to 21/- 
28/- to 32/6 
29;- to 30/- 
21/- to 23/ 
24/- to 26/- 
21/- to 23/- 
16/- to 17/6 
40/- to 45/- 
27 /6 to 30/- 
37/6 to 38/- 


30/- 
29/ 
30/- 


57/6 to 60/- 
45/- to 50/- 
45/- to 50/- 
70/- to 75/- 
70/- to 75/- 
42/6 to 45/- 
23/- to 25/- 
8/- to 8/6 
15/- to 16/- 


21/6 to 25/- 
20/- to 22/- 
14/6 to 16/- 
19/6 to 20/6 





(5) Glasgow, Lanarkshire and Ayrshire. 
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French Engineering Notes. 
(From our Correspondent in Paris. 
Suction Gas Lorries. 


DuRING the past four years suction gas vehicles 
have been brought out in more or less experimental form, 
and it was only about a twelve-month ago, when a Vierzon 
firm showed remarkably promising results in the way of 
fuel consumption, that an effort was made to encourage 
research in that direction. It was decided to organise 
a series of trials of suction gas plants adapted to tractors 
and lorries under the control of the Direction des Recher- 
ches et des Inventions. After carrying out bench tests 
under varying loads to ascertain the power developed 
and the consumption, the plants were fitted to lorries 
which were run over distances of 37 miles on two consecu- 
tive days. Of the six vehicles competing the only foreign 
lorry was the Thornycroft, which was admittedly con- 
structed upon sounder principles than the French vehicles. 
One of the conditions of the trials was that the engines 
should be of the four-cylinder petrol type, so that the plants 
could be fitted to existing wagons. They were also required 
to run on charcoal, wood or similar cheap fuel. The French 
vehicles were entered by the Société Industrielle of Vierzon, 
Lion Hermite of Lyons, the Société Gaz Pauvre dans 
ses Applications, and Cazes. The Thornycroft engine, 
developing 24.3 horse-power, was more powerful than 
the others for the loads carried, the weight of the vehicle 
bring 4,250 kilos. and the load 3,210 kilos. on the first 
journey of 37 miles and 3,179 kilos. on the second day. 
The consumption of charcoal was 53.2 kilos. and 51 
kilos. respectively. On all points the Thornycroft was 
considered to give the best results, and was adjudged 
first in the classification. 
Recherches et des Inventions has not completed its report 
upon the data obtained, the opinion is nevertheless 
arrived at that the petrol engine must have a larger 
cylinder capacity to run satisfactorily on suction gas, since 
the speed at which the highest efficiency is obtainable 
with gas is below that with petrol. A vehicle fitted with 
a petrol engine that does not provide a sufficient margin 
of power will not deal with the load on suction gas. The 
lower efficiency of suction gas in the majority of petrol 
engines fitted to lorries implies a lower speed of the vehicle 
and consequently a reduction in the loads carried in a given 
time and a corresponding increase in standing charges, 
which are declared to be in the ratio of 1.4 as compared 
with petrol. This, however, is more than made up for 
by the cheapness of the fuel which allows of an economy 
in the total costs of something like 25 per cent. No 
account is taken in these calculations of a possible higher 
cost of maintenance, as there is not yet a sufficient basis 
for estimation. The running of the petrol engines on 
suction gas was quite satisfactory. 


Cc 





cial Aeropl 

It is affirmed that nearly all the aeroplane 
accidents have occurred to machines with single engines. 
There have been, of course, rare exceptions. There 
accordingly a strong movement in favour of equipping 
all commercial aeroplanes with two or more engines, 
as indeed is already the case with the great majority of 
them, and it is proposed not only to suppress single 
engined aeroplanes for commercial work, but to develop 
the machines along lines the most suitable for passenger 
traffic. The Under-Secretary of State for Aeronautics 
has therefore decided to organise a first trial in November 
next with existing machines, and then, with the data 
available, prepare a trial of essentially commercial types 
of aeroplanes in 1923. In the forthcoming trial, prizes 
of 100,000f. will be offered, while for the new machines, 
which it is hoped will compete next year, the prizes will 
amount to a million francs. The results will be decided 
on points which will be given for different factors, such as 
equipment and comfort, safety and speed. In the Novem- 
ber trials each machine must carry two men and 500 
kilos. load, representing the weight of five ngers. 
In the speed test the machines must fly 800 kiloms. with 
an intermediate landing and the same distance in one 
flight at a minimum commercial speed of 100 kiloms. 
an hour. In the 1923 trials the machines with two or more 
’ engines must have two pilots and three men or board, 
and be arranged for the accommodation of at least six 
passengers. The final test will be a flight of 3000 kiloms. 
with five or six landings. The chief factors in the test 
will be speed, fuel consumption and load carried. 


Gliders. 

- The trials of gliders which are being carried out 
at Combegrasse, near Clermont-Ferrand, have so far 
done nothing to approach the results obtained in Germany, 
and there is a general impression that the pilot of the 
German glider must have found the secret of utilising 
the wind for manceuvring, rising, tacking and travelling 
fairly long distances. It is hoped that the secret will 
be discovered during the trials, which are at least useful 
in training the pilots, and the combined experience may 
eventually mark a distinct advance in the new art. Of 
the gliders having more or less the form of birds, not one 
has yet succeeded in going through the qualifying test. 
The others are planes of various types. During the first 
few days the Swiss Chardon and the American Allen 
competed for the highest total of flying time, although 
the longest individual flights from the top of Combe- 
zrasse hill did not much exceed 14 min. Chardon had a 
very light machine which he mancuvred with his own 
weight, while Allen manipulated his planes with strings. 
Subsequently, they were both outclassed by the French 
aviator Bossoutrot, who removed the engine from a very 
light aeroplane and glided 2 mins. 31 secs., returning to 
within a dozen yards of the starting point. 


is 


Unemployment. 


There is so little unemployment in this country 
that Government offices exist for the grouping of foreign 
labour and distributing it as required. During the last 
week in July, the number of Italians, Poles and other 
foreign labourers provided with work, especially in the 
building trades, public works, mining and agricultural 
industries, was about 4000. That is a general weekly 
average. At the same time the number of unemployed 
throughout the country in receipt of relief was 3637. 





Although the Direction des | 








British Patent Specifications. 





When an é tion ts ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office | 
Sale Bronk, 25, Southampton-buildings, Chancery-lane, W.C., 


at le. each. 

The date first given is the date of application ; the second date, 
the abridgment, is the date of the acceptance of the 
complete Speci fication. 


INTERNAL COMBUSTION ENGINES. 


182,709. August llth, 1921.—-Furt Insection Devices, A. F 
van Amstel, Wilhelminastraat 13, Amersfoort, Holland. 
TuIs invention relates to engines in which the liquid fuel is 
injected against a baffle, with the object of breaking the fuel 
up into a fine spray, and aims at keeping the baffle A cool by 


means of an air blast. A small auxiliary chamber B is provided 


N?182,709 
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in the cylinder head, and is effectively cooled by a water jacket 
Air is forced into this chamber during the compression stroke, 
and is cooled by the water jacket. 
the working stroke and, flowing over the baffle A, cools it. The 
narrow neck of the auxiliary chamber assists in keeping the air 
in the chamber cool by checking the inward flow of combustible 
gases.—July 13th, 1922. 


PUMPING AND BLOWING MACHINERY. 


182,570. April 6th, 1921.—InTeRNnat ComBustTion Pumps, 8. W. 
Carlton, 32, Lime-street, London, E.C. 3. 

This machine is somewhat on the lines of the Humphrey pump, 
but is compounded so that a high delivery pressure (600 Ib. per 
square inch is suggested) may be developed. The two working 
chambers A and B are surrounded by reservoirs, with which they 
communicate through inwardly opening flap valves C and D. 
The two chambers are joined by a U tube in which there is a 
flap valve E. Water having flowed into A through the flap valves 


N° 182,570 
ry 











C, compressed air is admitted at F, fuel injected, and the charge 
exploded. The water is forced into B, and compresses a charge 
therein to a comparatively high pressure. This charge is 
exploded, and the water driven out to the right. A fresh supply 
of water enters the chambers and the cycle is repeated. 
exhaust valves G G are connected together so that they operate 
one another, and also control the air and fuel valves and the 


ignition.—July 6th, 1922. 
SWITCHGEAR. 
182,614. May 2nd, 1921.—ImpRovemENTs IN ELEcTRIC 


Switcues, Robert William Bill, of 19, Whitehall-road, 
Handsworth. and Horace Heath, of 107, Ralph-road, Saltley, 
Birmingham. 

The object of this invention is to provide a simple and effi- 
cient switch in an ironclad case. A spindle A with an operating 
handle B is supported in two bearings. Mounted on this spindle 
is a square sleeve or D-shaped sleeve C, which is free to 
rotate a certain distance around the spindle, the motion being 
limited by a coupling medium or key D fitted in a slot or groove 
in the spindle. bap D also engages the sleeve C by a keyway 
or groove in the sleeve C, which is surrounded by insulating 


This air re-expands during | 


he | 





material. The blades E of the switch are attached to the 
sleeve and fit into the fixed contacts F. The sleeve C is controlled 
by a spring G. To operate the switch the handle B is manipu- 
lated in the usual manner, the spindle A carrying the sleeve 


N°1862,614 




















through the coupling medium and moving the contacts E with 
it, and a quick fly-off is given by the spring G through the loose 
motion bet ween the spindle A and sleeve C.—July 13th, 1922. 


CRANES AND CONVEYORS. 


182,667. June 16th, 1921.—Horizontat Lurring Cranes, 
W. C. Fairweather, 62, St. Vincent-street, Glasgow. 
Horizontal luffing is efiected on this crane by passing the 
hoisting rope over a sheave A which slides in curved slots in the 
jib head. The position of the sheave in the slots is determined 
| by the rope B, which is fixed at C to the end of alever D. When 


N°1862,667 
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the jib is luffed well out the lever D meets a stop E, and the 
rope B then swings about C—see Fig. 2. If the jib is luffed 
right up—Fig. 3—D clears away from the stop E and virtually 
becomes part of the rope, which swings about F. The method 
of proportioning the several parts is described in the speeifica- 
tion.—July 13th, 1922. 


MOTOR CARS AND ROAD TRAFFIC. 


182,629. May 12th, 1921.—IMPROVEMENTS RELATING TO 
Current Distrisutors oF Evectric IonrTion Systems, 
Julian Henry Runbaken, of Greenlaw Marple, Chester. 

The rotor brush A is mounted upon a rocker arm B pivoted 
on a pin C, carried by brackets D on the rotor, which revolves 
in the ordinary way. The rocker arm is held in the outermost 
position in relation to the rotor axis by a spring G. The current 


N° 182,629 











| is passed through the pivot joint through a flexible lead. 
With this arrangement, the inventor states, the rocker arm and 
brush can readily adjust themselves to suit the position of the 
distributor track, without the employment of springs acting 
directly upon the brush. The brush can also be adjusted until 
it is practically completely used up.—July 13th, 1922 


TELEGRAPHS AND TELEPHONES. 


182,543. April Ist, 1921.—Cai-recorpine Devicr For TELE 
PHONE INsTRUMENTS, Robert Blair Dunlop, of 62, Great 
George-street, Hillhead, Glasgow. 

This invention relates to devices for recording the number 

of telephone calls made by subscribers. The device consists of a 
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recorder provided with a series of dials A indicating the units, 
tens, &c., the dials being mounted in a frame so as to give 
step-by-step movements in relation to apertures B. A train of 
gearing connects the dials together in the well-known manner, 
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and for actuating the first member of the train there is a ratchet 
and paw! device which is operated by the finger knob D. A elip 
E secured to the frame serves for attaching the recorder to the 
telephone instrument.—July 3rd, 1922. 


DYNAMOS AND MOTORS. 


182,619. May 3lst, 1921.—CaBLe aTTacutInG DEVICE PARTICU- 
LARLY APPLICABLE TO THE FIXING oF ELEctTRIC CABLES TO 
Carson Brusues, Eugéne Gindre, of 12-33, Rue le Lorraine 
& Levallois-Perret, Seine, France. 

The electric cable A is fitted with a socket B, which is flanged 
at one end so as to form a collar C, and the socket is soldered to 
the cable. A second collar D fits over the collar A and has teeth 
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cut at its lower extremity. A heavy pressure is applied to the 
upper part of the socket D, thus causing the socket to descend 
into the hole in the carbon and the teeth at the bottom of the 
socket spread out and cause the cable to be firmly held in the 
brush.—July 13th, 1922. 


MISCELLANEOUS. 


166,113. July 7th, 1920.—ImPprovemEenTs IN ELecrricaL 
InsuLaTors, The Metropolitan-Vickers Electrical .Company, 

4, Central-buildings, Westminster. 
The object of this invention is to provide an insulator which 
shall be simple and durable in construction, economical in manu- 
facture, and effective in operation. The insulator comprises an 


N? 166,113 
f ~ ts ds.) 

















insulatory tubular member A, terminal members B, and electro- 


static stress distributing members C. The tubular member A | The object aimed at is to cut off the flow of a fluid instantaneously 


portions F substantia 


invention is shown on the left of the drawing, w 
switch blades.—July 13th, 1922. 


Tonelli, Via Leprio 22, Milan, Italy. 
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compass needle C and arranged to focus the light coming from 
a lamp D on to a band of sensitized paper E which is made to 
travel longitudinally by means of clockwork.—July 13th, 1922. 


182,678. June 27th, 1921.—Arracuinc Enoine CyLinpEers 
To Crank Cases, Armstrong-Siddeley Motors and 8. M. 
Viale, Parkside, Coventry. 

In order to make it possible to bring the several cylinders of 

&@n engine as close together as possible they are each attached 

to the crank case by means of a nut A engaging with the threaded 
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lower part of the cylinder. This nut, which is kept in place by a 
spring ring B, is tightened up by the toothed gearing C. A 
locking plate D is provided to prevent the nut slacking back.— 
July 13th, 1922. 


171,992. November 10th, 1921.—A System ror STARTING AND 
STOPPING THE FLow or Liquips oR GASES UNDER PRESSURE, 
J. M. A. Faure, 21, Place du Champ de Foire, Limoges, 
France. 

This invention is intended primarily for use in the ceramic 

industry, but might be applicable in several other directions. 
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is preferably composed of paper impregnated with a binder, | without pe:sing through a wire-drawing stage. The fluid is 
supplied from the tank A and delivered to a jet at B, passing 


subjected to heat and pressure and dried to provide a rigid and 





182,594. April 20th, 1921.—A Course Recorpger, M. L. 





durable structure. The terminal members B comprise cup- | through the pipe C. When it is desired to cut off the jet the 
shaped portions D, which conform to and are disposed over the | pi 
ends of the member A and have outwardly projecting screw- 
threaded supporting portions E. The metal members have | pass quickly enough to fill up the partial vacuum caused by 
ly conforming to the interior surface of | the movement of the piston and the jet is thus stopped, while 
the tubular member A and abutting the bottoms of the cup- | the flow is entirely checked when the piston covers the port E.— 
shaped portion D and tapered end portions G which extend over | July 13th, 1922. 
the outer edges H of the portions D towards the centre of the 
tubular member A. Pins J extend transversely through all the 
members so as to hold them together. An application of the 
ere a plurality 
of tubular members A are grouped to support pivot and jaw 
terminal members K and L respectively for disconnecting 


iston D is suddenly retracted by the cam and spring shown. 
he resistance to flow of the pipe C is such that the fluid cannot 


182,623. May 4th, 1921._-Improvep MANUFACTURE OF METAL 
Tuses By Execrrotytic Deposition, Marcel Andre 
Jullien, of 105, Boulevard Richard Lenoir, Paris. 

In the manufacture of metal tubes by the known process 
wherein a rough tube is formed by electrolytic deposition on a 
mandrel and subsequently elongated, it has been necessary to 
stock as many mandrels as there are sizes of rough tubes and 
to have special tools or machines for parting the mandrels from 
the rough tubes, an operation which is difficult and involves 


This instrument is intended to make a graph of the course | ® 8Teat loss of time. According to the present invention the 
followed by any craft. Two mirrors A and B are mounted on a | ™#ndrel which constitutes the cathode is dispensed with, and 


is substituted by a thin tube of electrolytic copper obtained 
either by elongation or by rolling a thin sheet, the edges of which 
are butt jointed, welded or hooked together. The thin tube, 
which is of appropriate length and diameter for the production 
of the desired rough tube receives an electrolytic deposit until 
it has the desired diameter. The rough tube is then taken from 
the bath and is elongated by the ordinary process. In order 
to obtain a thorough adhesion between the electrolytic deposit 
and the thin tubular support, the latter is first secured and 
submitted to an initial coppering in a neutral or alkaline bath. 
The support tube is preferably a little longer than the rough 
tube to be obtained, the difference of length corresponding 
with the width of the current supply brush and the support 
tube bears at each end upon a wooden plug which is used to 
support and to rotate it.—July 13th, 1922. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col are requested to note 
that, in order to make sure of its insertion, the necessary Ghaacie 
should reach this office on, or before, the morning of the Wednesday 
of the week pr ing the ting In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 











TUESDAY to FRIDAY, SEPTEMBER 5rx To 8ru. 
Iron anv Steet Lystrrure.—Autumn meeting at York. For 
programme see page 96. 

WEDNESDAY ro FRIDAY, SEPTEMBER 20ra to 22np. 


Tse Lwstirors or Metats.—Swanses. Annual autumn meet- 
ing. For Programme see page 152. 








Catalogues. 


8. H. Heywoop anp Co., Limited, Reddish, near Stockport. 
—Illustrated catalogue of new model electric blocks. 


Tre Form, 11, Hanover-square, London.—A brief description 
of this system is contained in a new pamphlet just issued. 


Tue Sanverson Brpspy Company, Limited, 36-38, Kingsway, 
W.C. 2.—Illustrated catalogue of high efliciency mill gearing. 

Tue Stavetey Coat anp Iron Company, Limited, Cheater- 
field.—A copy of the firm's monthly stock list of cast iron piper. 


Warts, Fixcuam anv Co., Limited, 22, Billiter-street, E.C. 3. 
—Catalogue Sheet E. 2a, on the “* Wefco "’ patented gas-proof 
safety electric hand lamp. 

Western Etecraic Company, Limited, Norfolk House, Vic- 
toria Embankment, W.C. 2.—Catalogue of Western Electric 
B.A.G. diffusers for gas-filled lamps. 


CHARLES CHURCHILL AND Co., Limited, 9/15, Leonard-street, 
Finsbury, London, E.C. 2.—Illustrated explanatory leaflet of 
No. 10 -Bradner gear grinding machine. 


Epear ALLEN aNnD Co., Limited, Imperial Steel Works, 
Sheffield.—“ * Imperial ’ Manganese Steel ” is the title given to 
the new edition of catalogue B, which is fully illustrated. 
Trost Broruers, 26, Little Park-street, Coventry.—A copy 
of the new pamphlet issued by the company on the Rotameter 
for measuring the air consumption of pneumatic tools. 
Brown, Boveri anp Co., Limited, Trafalgar House, Waterloo- 
place, 8S.W. 1.—A copy of the Brown Boveri Review for June, 
which consists of an article on the firm's marine turbines. 


Ruston anp Horwnsspy, Limited, Lincoln.—Catalogue 
No. 4240. The cold starting oil engine is fully described and 
illustrated. The catalogue is exceedingly well produced. 
WELLMAN Surrue Owen ENGINEERING CornPoraTioOn, Limited, 
36-38, Kingsway, W.C. 2.—Section 5, Part 7, of the firm's fur- 
nace catalogue, in which steam-blown poking holes are dealt 
with and illustrated. 

Srencer-Bonecourt, Limited, Parliament Mansions, Vic- 
toria-street, London, 8.W. 1.—A copy of a pamphlet entitled 
“ Facts and a about the Recovery of Waste Heat for the 
Generation of Steam.”’ 

Simptex Conpuits, Limited, Garrison-lane, Birmingham.— 
List No. 909 contains particulars about “ Simplex "’ conduits, 
fittings and accessories, and comprises Section T of the main 
catalogue issued by the firm. 

W: H. A. Ropertson anp Co., Limited, Lynton Works, 
Bedford.—Catalogue of a complete range of machines for hot 
and cold rolling mills, wire mills and tube mills, also hardened 
steel rolls. The Tormanco auxiliary machinery for rolling mills 
is described in a separate pamphlet. 

Swepish Genera Execrnic, Limited, 5, Chancery-lane, 
London, W.C. 2.—Copies of list No. 111 of direct-current type 
K motors and single-phase ‘‘ Century ’’ motors ; List No. L1la, 
on alternating-current motors, transformers, &c.; List No. 42, 
on “ Century ” single-phase alternating-current fans, oscillating 
type. 

ALLDAYys aND Onions, Limited, Birmingham.—M.T. List 
fourth edition, illustrated catalogue of vices, bellows, smiths’ 
hearths, fans, exhausters, blowers, grindstones, pulley blocks, 
shop cranes, marking-off tables, anvils, jacks, stocks and dies, 
blacksmiths’ tools, pneumatic hammers, drilling machines, 
enamelling stoves, case-hardening and annealing and other 
furnaces, pyrometers, sand mixers, foundry equipment, cupolas, 
&e. 

Hottines anp Guest, Limited, Thimble Mill-lane, Bir- 
mingham.—The latest design of Guest's all-metal bundling 
press for waste paper, straw, hay, grass, tin clippings, cotton 
and woollen rags, leather and rubber is described in the pamphlet 
before us. Also illustrated list of hydraulic presses and screw 
presses for fixing and removing solid rubber tires of motor 
omnibuses and other’ commercial vehicle wheels; Guest's 
hydraulic ne ey machinee, tire blocks, special machines 
for tire makers ; also illustrated list of hydraulic presses for 








bundling scrap iron metal. 
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